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REFLECTIONS ON THE HOMESTEAD STRIKE. 
By Julian Hawthorne. 


HE recent disturbances at Homestead, while not differing 
a in principle from other labor outbreaks, were marked by 
especial bitterness on the men’s part, and by determina- 
tion on the part of the firm; and several dramatic episodes have 
drawn the attention of the country to the struggle, and made it 
valuable as an object-lesson. We were confronted with a spectacle 
but nominally distinguishable from anarchy. Indeed avowed an- 
archy took a hand in the battle, in the attack on one of the firm’s 
managers. In the daily press the series of events has been copi- 
ously though not often judiciously depicted and commented on ; 
but the New York Sua, ignoring partisan politics and the tempta- 
tions of an unworthy popularity, published a succession of remark- 
able editorials, stating the true issues forcibly and unflinchingly. 

For my own part, I think the action of the discharged em- 
ployés has been indefensible from the start, and that the firm, 
save on one occasion, has been in the right. I shall briefly outline 
what happened, and then consider what can be done to prevent 
the recurrence of such outbreaks hereafter. 

There were three points of dispute between the men and the 
firm: (1) as to the minimum figures for a “ sliding scale” of wages; 
(2) as to the time at which the yearly agreement regarding wages 
should be made ; and (3) as to the amount of reduction in the pay 
of a certain class of Homestead laborers,—325 in number, out of a 
total of between 8000 and gooo employés. Whether or not Hugh 
O’Donnell’s unsupported assertion be true, that this reduction 
was to have been followed by similar reductions “all along the 
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line,” the fact remains, as stated by the New York Zimes, that— 
allowing for the claims of humanity—the legitimate rate of wages 
in any occupation must depend upon the supply of the particular kind 
of labor required in relation to the demand therefor. No basis of 
agreement was reached between the men and the firm, and the 
former were thereupon discharged, and the firm announced its 
determination to employ no more “Union” laborers. Pending 
the hiring of other laborers, the works were shut down. The town 
of Homesteac. consists mainly of dwellings hitherto occupied by 
the firm's men, but, of course, no more belonging to them after 
discharge than to me or to the reader. Nevertheless these unauthor- 
ized persons now seized upon both the town and the mills, and de- 
clared that, if they were not to work there at their own terms, no 
one else should, and that whoever attempted to do so risked his 
life. 

We may observe here that it has been contended that the fact 
that Mr. Carnegie, the owner of Homestead, once said in certain 
articles in the Horum things inconsistent with the present attitude 
of the firm renders that attitude legally and economically unten- 
able. He made five statements, one of which was a truism, while 
the other four were more or less foolish. The truism was that 
strikes and lockouts, like the duello, are a resort to force, which, 
whatever the issue in specific cases, establish no economic truth. 
He then asked consideration for the unwritten law, “ Thou shalt 
not covet thy neighbor’s job”; declared that non-union laborers 
were generally to be regarded with disfavor, and added that “ to 
expect that one dependent on his wages for the necessaries of life 
shall stand peaceably by and see a new man employed in his stead 
was to expect much”; and finally, he agreed with Martin Irons, 
a labor agitator, that a little courtesy on the part of employers 
towards labor deputations would often avert a strike. In other 
words, a soft answer would not only turn away wrath, but would 
enable a laborer to live on wages which had a moment before been 
insufficient for that purpose! Now, it is doubtless annoying to 
Mr. Carnegie to be thus arraigned against himself, but neither his 
feelings nor his sayings are any more decisive of the question at 
issue than are anybody else’s. The thing to be determined is the 
abstract or algebraic value of the situation, and thence to devise 
an equation for settling such differences henceforward. 

The firm were in the position of a householder whose discharged 
servants bar him out of his own house, and will only admit him on 
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his promise to reémploy them on their own terms and to forever 
renounce all servants but them. The firm duly appealed for redress 
to the sheriff, who, on being defied by the rebels, invoked the aid 
of the Government. While the latter was hesitating whether or 
not to send troops, the firm committed their single error; they 
hired the “ Pinkerton Guards” to get possession of the mills and 
to safeguard their new laborers. But let it be noted that the strik- 
ers had not, under the circumstances, the remotest justification in 
resisting the Pinkertons. Nevertheless, under our theory of Gov- 
ernment, the laws are an absolute protection to the individual in 
the maintenance of his rights, and no extraneous aids are neces- 
sary. The Pinkertons were resisted, and bloodshed and outrage 
followed. The killing of the Pinkertons was murder, because they 
represented the lawful owners of the property. The strikers were 
now like burglars who fortify a man’s house against him and 
shoot him down on his attempt to enter. Troops, under Gen- 
eral Snowden, arrived, and order was forcibly restored, though 
only so long as the troops should remain. At this juncture, Mr. 
Frick, the local manager of the business, was shot and stabbed by 
an avowed Anarchist, not without the explicit approval of individual 
strikers and of one member of the militia. General Snowde. took 
a gloomy view of the situation, believing we were on the brink of 
a war with the commune. 

Formerly employers were masters and laborers slaves. Now 
men may work or not, as they choose. Natural law, however, still 
makes work obligatory. Except capital be invested for produc- 
tive purposes, the capitalist as well as the laborer must starve. 
Wealth is a fund acquired by help of labor in industries organized 
by capitalists. Not the capitalist, but the necessity of self-support 
forces the laborer into the factories. They have neither means 
nor ability to organize industries for themselves. Either party 
may terminate the connection, and the laborer may also use argu- 
ment and persuasion, not amounting to force, to deter others from 
taking his place. But the right of employers to conduct their 
business in their own way, and of “scabs” to replace “ Union” 
men, is sacred, and to be upheld, at need, by the whole force of 
the State. The “rights” arrogated by labor unions can be con- 
ceded only in so far as they do not clash with the fundamental 
rights of the individual. Onno plea may ex-employés take pos- 
session of their late employer’s works. If such a thing as human 
property in anything exists, then the Carnegies own Homestead 


ise 
‘ 4 
j a 
2 
q 
3 
x 
“is 
ae 
| 
= 
= 


762 REFLECTIONS ON 


and the only alternative of supporting them in that ownership is 
the acceptance of Anarchy. 

Neither Free Trade nor Protection can claim to palliate these 
evils, since England, the home of Free Trade, is no less cursed with 
labor troubles than are the protectionist countries of the continent 
of Europe, and the United States. The stock remedy in all cases 
is arbitration. Mr. Carnegie favors it in his Horum articles, though 
in the present conflict the firm very properly declined it. A man 
whose pockets have been rifled might as reasonably be asked to arbi- 
trate the question whether their contents be restored to him or not. 
Sporadic cases may arise when arbitration may find a modus vivendi 
which had escaped the notice of the disputants, but disputes be- 
tween labor and capital are not like quarrels between nations. 
They involve purely economic questions, and, since the employers 
are controlled by their knowledge of what they can afford to pay 
labor, while the men are actuated by a desire to get more money 
or shorter hours, it naturally follows that, unless the employers are 
deliberately misrepresenting their case, the decision must either 
be in their favor, or they must abandon their industry. Should the 
arbitrators’ award be nevertheless made legally obligatory, State 
regulation of wages and industries must ensue, leading to Bellamy- 
ism or State Socialism. The alternative is to keep a standing 
army to terrorize our vast working population into submission ; 
which, in a “ free” country, would truly be a reductio ad absurdum ! 

Every reader of this magazine knows that the impartial distri- 
bution of capital, in the form of money, would presently be followed 
by universal starvation. All there was to eat, drink, and put on in the 
world having been exchanged for money, and consumed, nothing 
but apples and fig-leaves would be left. Nothing could meanwhile 
have been manufactured to replace what was consumed, the former 
laborers lacking the organizing ability, and everybody lacking the 
capital. The power to make a living is cut off at both ends, 

It is not less well known that, ceteris paribus, the public favors 
the striker as against the capitalist. Such adages as “ He is rich and 
can afford to pay,” “ The world owes every man a living,” “ Enough 
to eat and drink without having to work yourself to death to get 
it’"—represent the good-natured, irresponsible sentiment of the 
public in these matters. And although, as we have seen, the poor 
man cannot be relieved at the direct expense of the rich man, yet 
there is a basis of truth in the public’s uninstructed and instinctive 
judgment, 
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The land is the people's. Rightful ownership in land can only 
exist if, and while, the owner wses it for productive purposes. 
Argument in support of this truth need not be arrayed here. Of 
late years it has been amply and eloquently vindicated. The time 
is at hand when it must perforce be acted on. The present license 
in land speculation, on the part of both individuals and corpo- 
rations, should be summarily terminated by laws restrictive and 
punitive. Such speculation is not a legitimate use of capital. It 
is hostile to the common weal. Land is juggled from hand to 
hand, each transfer carrying a profit until the last purchaser of 
them all, and the only one who means to put his purchase to its 
proper use, is compelled to pay the whole sum wrongfully extorted 
by his predecessors. He is actually fined for conferring a signal 
benefit on the community,—for supporting himself and producing 
the necessaries of life for others. The land-speculator produces 
nothing except the distress of better citizens than he. It is specu- 
lation in vacant and unused land—the natural opportunities for 
labor—that has finally wasted our magnificent public domain ; that 
holds millions of acres of farming lands idle “ waiting for a rise” ; 
that locks in the grasp of monopoly limitless treasures of natural 
wealth in our mines ; and that disfigures every city with number- 
less vacant building sites securely held by people who make a busi- 
ness of investing or dealing in “unimproved real estate.” What 
wonder that farms are eaten up by mortgages and finally abandoned 
in despair, and that our cities, trades, and manufactures are ruin- 
ously congested! What wonder that wages are low and labor a 
drug in the market ! 

The remedy for “ Homestead,” then, and solution of all else 
insoluble disagreements between Labor and Capital, is to give the 
underpaid laborer free recourse to the unused land. The public 
domain of the United States is ample to afford relief to our laboring 
population for generations to come. But that magnificent domain 
has been blighted and sterilized by inadequate legislation and self- 
ish chicanery. It is no new idea, indeed, that occupancy and use 
should be the basis of land legislation. But the laws framed for 
that end are, in the first place, not thoroughgoing enough, and in 
the second place, such as they are, they are too easily evaded,— 
their letter observed, while their spirit is violated. More stringent 
laws, and more searching enforcement of them, are needed. Not 
a few statesmen and scholars, who think straight and see clear, 
have demanded it. Even in the English Parliament, a bill recently 
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introduced, constraining the landlords of Great Britain to sell 
vacant and unused land in small lots to purchasers who guaranteed 
to work it,—the price to be fixed by juries under the supervision of 
borough officers,--came within fifty votes of being made law. The 
drift of the times is in this direction, and the spirit of the age de- 
mands it. 

In the disputes between Labor and Capital, while the latter, as 
we have seen, is economically in the right, the former is only 
technically in the wrong. Laborers have the inalienable right to be 
supported by their labor, andit is the deficiency of our Govern- 
ment administration that disables them from availing themselves of 
the great natural outlet afforded by thiscontinent. But champions 
can be appointed and measures can be carried by the exertion of 
the popular will through the suffrage, and the plank in the plat- 
form of the labor party which looks towards the relinquishment of 
the land to its proper owners should be so revised and strengthened 
as to fully and finally secure that righteous and indispensable 
result. Every farmer should be empowered to get and hold 
unoccupied and unused land without price. All land and all min- 
ing properties for speculative purposes should be thrown open and 
made over to dona fide occupants and users. Then the man of 
Homestead, or whosoever else cares to be his own master, with 
wages dependent not on the necessary profits of employers, or the 
competition of paupers from European slums, or the activity of the 
market, but solely on his own intelligent industry, can, instead of 
shooting down “ Pinkertons,” or beating non-union men to death, 
or blindly obeying the self-interested dictates of ignorant or dis- 
honest “leaders,” turn his back on mills and factories, and go to 
the free earth and the open sky. A generation hence we shall look 
back in wonder at the strange enchantment which sv long im- 
posed lethargy and bondage upon limbs and faculties meant to be 
active and free. In this enlightened age and on this broad con- 
tinent, with its immeasurable stores of natural wealth and its abso- 
lutely unlimited opportunities for unemployed labor, the industrial 
congestion and disorder of these times is a disgrace to common 
intelligence. The sole disturbing element is a surplus of unem- 
ployed labor, and the sole remedy necessary is to throw open the 
limitless opportunities for productive industry which nature affords 
and which nature alone can provide. 
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TALL OFFICE BUILDINGS—PAST AND 
FUTURE. 
By Dankmar Adler. 


HE modern tall office building, or “ sky-scraper,” can scarcely 
T be said to have a past, but its present is in the highest de- 
gree aggressive ; what its future will be depends upon the 
success with which the lessons of its existence and use in the 
present shall be studied and applied. 
The high-speed passenger elevator was the chief prerequisite 
for the development of this type of buildings. It is scarcely 
twenty years since the mechanism of the elevator became suffi- 


ciently developed to make it a reliable means of communication 


between the lower and upper floors of buildings. The “ water 
balance” elevators in use in the early “seventies,” although in 
many respects as efficient as the best of the hydraulic elevators of 
to-day, moved with too high a speed for the comfort of passengers. 
To all intents and purposes, the modern high-speed elevator is not 
more than ten years old, and, until popular confidence in it had been 
established, there could be but little utilization of space above the 
third stories of buildings. Although buildings five or six stories in 
height were constructed, their upper stories had little actual com- 
mercial value. Even after the example of the Zridune building, 
the Boreel building, the Western Union building, and one or two 
others in New York, and of the Central Music Hall block, of 
Chicago, had demonstrated that the equipment of a building with 
several elevators would assure a constant and steady service and 
avert the necessity of resorting to the stairs as a means of commu- 
nication, several years elapsed before the renting public was ready 
to avail itself of the superior advantages offered by the higher and 
better-equipped buildings. 

Another cause which served to limit the height of buildings 
within a hundred feet was the high price of structural iron. The 
Bessemer process was in its infancy and had not been applied to 
the manufacture of structural material. There was also a fear as 
to the safety of so-called fire-proof buildings, based upon the ex- 
perience of London, which had demonstrated the inability of un- 
protected structural iron to resist fire. Efficient means for the 
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protection of iron pillars and beams against fire did not become 
known to the building public until late in the seventies. Even 
to-day architects and owners of buildings in New York and 
other Eastern cities do not seem generally to recognize how im- 
portant it is that exposed structural iron and steel should be 
protected with incombustible non-conducting coverings, and 
their work is a standing argument against the erection of high 
buildings. 

But when it had once been demonstrated that an incombustible 
and fire-resisting tall building could be erected, and that it could be 
equipped with a sufficient number of elevators to carry occupants 
and their customers to great heights with less discomfort and in 
less time than that required for walking up-stairs to the second or 
third story ; when experience had proved that the offices in the up- 
per stories of these buildings were brighter and freer from dust and 
noise than the offices on the lower floors,—a demand arose at once 
for business quarters high in the air. The demand was no sooner 
felt and expressed than the owners of real estate in the business 
districts of our great cities vied with each other in efforts to satisfy 
it. This was particularly so in Chicago, notwithstanding the ob- 
stacles to the erection of high buildings due to the treacherous soil 
underlying its business districts. Chicago has become known as 
essentially a city of “sky-scrapers,” and other cities, with greater 
or less success, have followed her example. 

It is the purpose of this paper to study the tall office building, 
to enumerate and compare its qualities good and bad, and to de- 
termine whether or not it is merely an ephemeral and erratic mani- 
festation of human ingenuity. If good reasons for its continuance 
can be found, a study of its actualities and possibilities from the 
sociological, the structural, and the artistic standpoints will lead to 
an effort for the determination of the lines upon which its further 
development should proceed. 

In a utilitarian age like ours it is safe to assume that the real- 
estate owner and the investor in buildings will continue to erect 
the class of buildings from which the greatest possible revenue 
can be obtained with the least possible outlay, taking into account 
not merely first cost of construction but also cost of maintenance, 
tendency to depreciation, etc. These last-mentioned consider- 
ations will be most carefully considered in connection with the 
largest investments. Hence the great sums expended and the 
great risks assumed in the erection of tall buildings have induced 
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a degree of care in the determination of design, materials, pro- 
cesses, and workmanship of construction which have made the 
“‘sky-scrapers ” the embodiment of the highest and best develop- 
ment of the science and art of building inourtimes. As compared 
with smaller and lower buildings, they are stronger and sounder, 
and more capable of resisting the destructive agencies of fire, time, 
and use. 

The owners of a building costing a million dollars or more 
must fortify themselves at every point against the possibility of 
total failure of their enterprise. The importance of securing for 
their structure a large number of tenants is so great, the loss 
arising from failure to secure a sufficient number is so disastrous, 
that they find themselves compelled not only to so conduct the con- 
struction of their building in every detail that it invites confidence 
of the public in its structural stability, but to make its equipment so 
thorough and complete and its administration so efficient as to 


“give tenants the assurance that their premises will be well lighted, 


well aired, clean, comfortable, and cheerful, and at all reasonable 
times easy of access. Consequently the buildings of the “sky- 
scraper” type find tenants at higher rentals than buildings of the 
older type. 

While it might be theorized that those investing smaller sums 
in smaller buildings would, from motives of self-interest, exercise 
the same care in their design, construction, and equipment, and 
would make the same efforts for securing the comfort of their ten- 
ants, we are in fact confronted by the condition of the average 
small business building, which is anything but inviting to its oc- 
cupants. And we have not far to look for a theory to explain this 
condition: The purpose of erecting buildings other than those re- 
quired for the shelter of their owners is specifically that of making 
investments for profit. Within certain limits the proportionate 
cost of high-grade, first-class modern buildings diminishes with 
their size. To erect a small fire-proof building, and to equip it 
with boilers, engines, dynamos, pumps, tanks, elevators, and so 
forth, involves an outlay relatively greater than that required for a 
larger building. Again, the expense of maintaining buildings, 
within certain limits, diminishes relatively as the size of the build- 
ing increases; engineers, firemen, elevator-cOnductors, elevator- 
starters, janitors,and watchmen are required relatively in larger 
numbers for a small than for a large building. Hence, if the 
owner of a small building wishes to equip it with the same com- 
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pleteness as does his neighbor who owns a very large building ; if 
he desires to compete with this neighbor in the thoroughness of the 
service,—he will be at a disadvantage, even supposing that he is sat- 
isfied with a smaller margin of profit. 

People flock to large cities because the facilities for carrying on 
business there to be found are better than those in the smaller 
towns and cities. The large business building, of great floor area 
and many floors, is in a certain sense an epitome of city life and 
business. Business to-day is done under very high pressure. It is 
the aim of every one to accomplish as much as possible in the 
shortest possible time. If A, B, and C are apt to have business re- 
lations with each other or with each other’s customers and clients, 
they find it profitable to establish their offices in the same build- 
ing, so as to make it possible for themselves, for their employés, 
their customers and clients, to transact business with one another 
without being compelled to step into the street. And if the build- 
ing is so large that not only A, B, C, and D, but also E, F, G, and 
H can be accorded the same accommodation, its owner will obtain 
from them in the form of increased rentals a fair proportion of the 
value of the money, time, and wear and tear of nerve saved. Again, 
the owner having secured as tenants A, B, C, D, etc., highly re- 
spected and well known in the business and professional world, 
each having a large clientele, the desire to be near these persons, to 
have one’s name on directory and door-sign read by their many 
clients and customers, draws other tenants into the building. The 
demand for space and the price of rentals increase with the traffic 
on any street, and the same cause produces the same effect within 
the walls of a large business building. 

Experience shows that a classification works itself out among 
the occupants of these large buildings ; that each building is filled 
with persons of correlative business and pursuits; that it becomes 
much easier to transact business and to accomplish results by rea- 
son of these classifications and juxtapositions under the same roof. 
It is possible to transact one’s business sometimes with dozens of 
people within the walls and under the roof of one building, or for 
dozens of firms to transact their business with each other without 
going outside the door of one great office building. With the 
tendency of the times to shorter working hours, to increased number 
of holidays, and longer vacations, everything which enables people 


to transact business in less time is conducive to general advance- 
ment along these lines. 
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Those who endeavor to look into the future often ask what will 
be the fate of the “sky-scraper ” when all the streets of our cities 
are lined with structures of that type? Will not then the conges- 
tion of traffic in our streets be such as to make it impossible to 
reach these hives of human industry? Will not the shadows 
thrown into the streets be such as to render the rooms in all but the 
top stories too dark for use? Will not our streets then become 
analogous to those of the medieval cities, and will not our cities, 
filled with structures of this type, become as unwholesome as were 
the walled towns of the middle ages? 

Let us assume that a thousand people can transact their busi- 
ness within the walls of a given building five stories high, and 
three thousand within the walls of a building fifteen stories high. 
If we have three five-story buildings, all communication as be- 
tween their respective occupants will be on the streets and will tend 
to congest street traffic. If, however, these three buildirgs are con- 
centrated in one, the inter-communication of these three thousand 
people will not touch the street at all, but will be within the limits 
of the one building, thus relieving the streets of so much traffic 
and diminishing the danger of congestion. As regards the morn- 
ing and evening hours—the times of going to and from business— 
comparing the inmates of say fifty five-story buildings with the 
same population condensed into fifteen buildings of equal ground 
area but greater height, while the total number of persons trans- 
ported from the residence to the business district by public con- 
veyances will be the same in both cases, yet the average distance 
traveled by each person between home and office will be much less 
if the people are concentrated in fifteen tall buildings than if scat- 
tered among fifty lower buildings, thus diminishing the stress upon 
the street railroads. 

Turning now to the anticipation that the lining of our streets 
with very tall buildings may give us a repetition on large scale of 
the evils in the street architecture of the walled cities of the 
middle ages, it may be said that in our Western cities the streets 
are so wide that there is no reasonable probability that the pro- 
portion of width of street to height of buildings will ever be- 
come as unfavorable as in the medieval cities. It is true that if 
both sides of all streets in the business districts of our cities 
were lined with “sky-scrapers,” the lower stories would be at a 
disadvantage as regards light, but the upper stories would still 
hold the advantage of being above the dust and noise of the 
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streets, and the advantages of superior construction and equipment 
and concentration of business within the walls of individual build- 
ings will always remain. But, as I shall endeavor to demonstrate in 
another article, it is possible to so regulate the rights and privi- 
leges of the property-owner in connection with the erection of high 
buildings as to eliminate the evils above mentioned. 

I have before referred to the prevailing tendency to shorter 
working hours, more holidays, and longer vacations. Everything, 
therefore, which shortens the time required for reaching one’s 
place of business from one’s home, everything which saves steps, 
everything which saves time in transit between places of business 
during business hours, is in the line of making it possible to ac- 
complish during a short day and in a smaller number of days the 
work of business men and professional men and their employés. 

The “sky-scraper,” therefore, is an institution whose effects 
upon the affairs of life are altogether on the lines of the demands 
of the American worker. So long as he will continue to transact 
his business with a rush, and to separate strictly the times and 
places for business from the times and places for recreation and 
pleasure, the “ sky-scraper” will aid him in achieving his ends. 
Even if the American man of business should adopt customs more 
akin to those of France and of the “ gemuethlich” portions of 
Germany where recreation and business slip into one another ; 
where large parts of each business day are spent at meals and in 
coffee houses ; where the coffee-house becomes in a certain sense a 
business exchange,—I can see how the occupants of large buildings 
could find establishments like the Lawyers’ Club in the Equitable 
building in New York, or like the restaurant on the top floor of the 
Pullman building and the roof-garden on the Masonic Temple at 
Chicago, most agreeable places of reunion, and substitutes for the 
coffee-house or other places of resort in Paris or Vienna. 

The tendency of mankind to compress itself within the confines 
of large cities may be an unwholesome tendency and one fraught 
with danger to the human race, but, if so, the race as a whole has 
failed to perceive its unwholesomeness, or to note that its condi- 
tion is other than agreeable. On the other hand, the desire to live 
as part of a large and closely-packed community has become con- 
stantly more widespread and more intense. Notwithstanding the 
many conditions tending to render life in cities disagreeable and 
unpleasant, it seems useless for humanitarians and philosophers to 
argue against a tendency so old, so strong, and so constant. 
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If we compare the great city of low and small buildings with 
that of large and tall structures, we may be able to form conclu- 
sions as to which is the more wholesome, the more pleasant, the 
more conducive to the comfort and well-being of its inhabitants. 
Those who have had occasion to transact business in London, 
where the average height of buildings is scarcely four stories, will 
remember how much time is consumed in going from place to 
place, how far apart the various persons with whom one may have 
to do business are apt to be located, and how, when one has reached 
the place of business sought for and has found its occupant, this 
process is apt to involve the climbing of dark, steep, and crooked 
stairs, and is almost sure to lead into dark, dingy, dusty, and 
unwholesome quarters. New York is somewhat better, although 
even there the distances between the offices of business men are 
often excessively great and many of the offices are in small, dark, 
ill-ventilated, ill-smelling, antiquated buildings with a mere apology 
for elevator service, and forming a most striking contrast with 
the rooms in the newer and better structures. In Chicago the 
erection of many “sky-scrapers” has permitted the concentration 
of business in so small a space that it has become as easy to trans- 
act business with twenty different persons in twenty different 
offices in one day as it is in London to do so with three or in New 
York with ten. It is true that the volume of business transacted 
in London and New York is much greater than that of Chicago, 
and that therefore the number of business men is greater, so that 
under all circumstances it must take more time tosee a given num- 
ber of people in London or New York than in Chicago. But the 
difference in the time required to overcome the greater distances 
is entirely disproportionate to the differences in population. 

While this comparison seems to relate almost entirely to those 
who transact their business and earn their bread in offices, who in 
numbers form but a small portion of even an urban community, it 
should be remembered that the professional men and the managers 
of great business and industrial enterprises are chief among the 
tenants of offices, and that it cannot be denied that these contribute 
more largely to the shaping of affairs and events than do any other 
equal number of their contemporaries. Therefore, if their work is 
done amidst more wholesome conditions and surroundings ; if their 
time is saved ; if their nerve force is conserved by reason of im- 
provements in their places of business,—great benefit will accrue to 
mankind at large. 
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It may be further said that the “ sky-scraper ’”’ need not neces- 
sarily be a business building. If the concentration of a large num- 
ber of business tenants in one tall building upon one piece of 
ground makes it possible to give them at the same rentals better 
accommodations than could be obtained in smaller structures of 

“less altitude, why should not the same principle be applied, with 
intelligent modifications, to lodging-rooms, tenements, and apart- 
ments of all kinds? As soon as the conditions of life in any city 
are such that each family can no longer occupy a separate house ; 
as soon as individuals and families must herd with each other in 
tenement or apartment-houses,—cannot these conditions be made 
more favorable for occupants and for owners of buildings, if apart- 
ment houses of high altitude, of fire- proof and vermin-proof con- 
struction, with large internal and external light-courts, are built to 
take the place of the ordinary tenement-house ? 

An illustration of the possible good effects which might accrue 
from the introduction of the “sky-scraper” on a large scale is 
found in London, where, among other things, it might accomplish 
the elimination, or at least the amelioration, of the London fog. 
It is probable that there are in London not less than twenty-five 
thousand business offices contained in two thousand or more low, 
small buildings, almost every room with its chimney and its open 
fire-place sending forth smoke. If these twenty-five thousand offices 
were concentrated in say one hundred tall structures of the Chi- 
cago type, provided with a heating- and power-plant of the best 
design, substituting a hundred large smokeless stacks for the thou- 
sands of smoking ones now in use, the furnaces served by these 
hundred stacks burning fuel completely as compared with the com- 
bustion characteristic of the grate arrangements of the present 
buildings, this alone would make a vast difference in the condition 
of London. An extension of this process to the “lodgings ” and 
apartment-houses of London would accomplish still more note- 
worthy results. All this done, and the buildings crowded upward, 
the narrow and crooked streets could be widened, the distances to 
-be traversed would be materially diminished, and the streets would 
become freer, sunnier, and more airy than they are to-day. While 
the County Council is battling for new and wider streets in Lon- 
don, it could accomplish its ends much more readily if, with the 
introduction of new streets and avenues, it were to adopt regula- 
tions tending to promote the erection of tall buildings of the Chi- 


cago type. 
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Following the investigation a little further and assuming that 
the primary cause of the advent of the “sky-scraper” was the 
cupidity of the real-estate owner who chose to erect a building on 
top of another building, and another on top of that, and so on, in 
order to save the cost of the acquisition of more land, it is safe to 
assume that his cupidity would not have been rewarded by finan- 
cial success if the crowding of buildings upward into the air 
had not met with a response among the tenants, occupants, and 
frequenters of buildings. The person who erects buildings for 
rental is in the same condition as the manufacturer who produces 
or the merchant who sells commodities. If the commodities are 
not those which the public wants at the prices at which they are 
offered, they will be left on the hands of the producer or vendor. 

Misuse and perversion of capital concern not merely their im- 
mediate victims but the general public. Many of the panics and 
crises which have distressed the people of the old and the new world 
* were due to misapplication of capital on a large scale. The sums 
of money which may seek investment in American “ sky-scrapers ” 
are so vast that failure on the part of owners of buildings or de- 
signers to make these investments financially succcessful would be 
followed by the most serious and disastrous consequences to the 
entire community. It will be a matter of public policy, therefore, 
to give most careful study to every peculiarity and possibility of 
the development of these enterprises. 

There is danger that, if itis once generally recognized that 
structures of this kind are profitable, and their erection becomes a 
matter of frequent occurrence, the extraordinary care used in 
the designing of the earlier ones will be lost sight of, and that with 
greater familiarity will come the carelessness so characteristic of 
the design and construction of less important buildings. In fact, 
indications of this tendency may already be noted. On the other 
hand, the efforts thus far made to control the erection of tall build- 
ings by municipal authority have been one-sided, short-sighted, and 
chiefly prohibitive. They obstruct but do not regulate the design 
or methods of construction of these important structures. 

In another article, more technical in character, I shall endeavor 
to illustrate some of the statements herein made, and to show the 
lines which should be followed by those who would design or own 
tall business buildings, and shall indicate what in my opinion should 
be the trend of municipal control and regulation of buildings. 
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ELECTRIC POWER IN MINING. 
By Irving Hale, 


HERE is a genuine fascination in the modern applications 
of electricity to the needs of business and social life,--to 
the transmission of messages over continents and seas by 

means of the telegraph, to the transference of the human voice, 
with all its individual peculiarities and inflection, through the tele- 
phone, and to the illumination of cities by electric currents distri- 
buted from a single station. But none of these appeal as strongly 
to the imagination as the transmission of power by this mysterious 
force. When we watch a ponderous engine, with its strong rods 
and cranks of steel and massive fly-wheel, anchored to a foundation 
of solid masonry to resist the vibrations produced by its mighty 
efforts, it is easy to appreciate the enormous power that is being 
developed ; but when we are told that all this power is required to 
revolve a bundle of wires in the open space between the poles of a 
magnet, and that in those wires nine-tenths of this mechanical en- 
ergy is converted into electrical energy and passes out of the build- 
ing on a few small wires which undergo no strain and give no visi- 
ble evidence of the work that is being done within them, and that 
this electric energy can be transmitted for miles and reconverted 
into mechanical power, we cannot fail to be impressed with the re- 
markable nature of this transformation and the possibilities which 
it involves. 

The advantages of producing power where it can be done at 
comparatively small expense, either with water-power or cheap 
coal, and transmitting it to places where water-power is not avail- 
able and fuel is expensive, are so evident as to require no discus- 
sion, and it is obvious that there are few places offering better 
fields for such operations than the mining districts, where water- 
power is generally available within a few miles, but seldom at the 
mine or mill, and where the cost of coal is almost always great. 
Moreover, electricity is peculiarly adapted to underground work, 
where steam is objectionable on account of inconvenience of pipes, 
loss by condensation, and heat produced, while the transmission of 
power by compressed air is inconvenient, expensive, and wasteful. 

Indeed, so striking are the advantages and possibilities of elec- 
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tric transmission of power that there has been a strong tendency to 
exaggerate and to allow the spirit of prophecy to override conserv- 
ative judgment. For instance, while it is theoretically possible to 
run the factories of Chicago by power transmitted from Niagara 
Falls, and while it is possible that a small plant of this kind may 
be installed at the World’s Columbian Exposition as an illustraticn 
of what can be accomplished, still in the present state of the art 
such an enterprise would not be commercially feasible, nor is it 
likely, with atl the improvements that will be made for many years 
to come, that the power of Niagara will be felt beyond a radius of 
a hundred miles. It is not intended to imply that this distance is 
necessarily the limit of successful and profitable transmission of 


VICTOR TURBINES ON HORIZONTAL SHAFTS, 


(For driving six dynamos direct from water-wheel shafts. Each turbine is independent and drives three dyna- 
mos, either one of which can be cut at will.| 


power by electricity. It is quite possible that in the near future 
plants may be in commercial operation over even greater distances, 
but they will be in localities where fuel is sufficiently expensive to 
make the saving pay interest on the large investment required. 
The question is frequently asked, “ How far can water-power 
be successfully and profitably transmitted by electricity?” The 
answer depends upon many conditions. In one situation it might 
not pay to transmit power a mile, while in another it might be 
transmitted fifty miles and pay large dividends on the investment. 
The principal conditions affecting this question are the cost of 
water-power, cost of fuel where power is to be used, amount of 
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power required and number of hours used per day, and lastly the 
voltage or electrical “ pressure” that can be employed satisfactorily. 
When it was discovered that the dynamo, which generates an elec- 
tric current when its armature is revolved by some extraneous 
power, becomes a motor and will do work when a current is sent 
through it from another dynamo, and that this action can take 
place regardiess of the distance between the two machines, the 
feasibility of transmitting power by electricity was at once 
recognized. In the enthusiasm over this discovery and its possible 
effects there has been quite a general tendency to overlook the 
important question of dollars and cents, which is the criterion by 
which the fate of every purely engineering or business enterprise 
must be determined. The manner in which the financial aspect of 


PLANT OF THE OLYMPIA LIGHT AND POWER COMPANY. 
(Two pairs of 25-inch, and one single 17!4-inch, Victor Turbines on horizontal shafts, used under 24-feet head.} 


the question is affected by distance, voltage, and the other condi- 
tions named can be more clearly shown by a brief examination of 
some of the principles governing electric transmission of power. 
The total efficiency of an electric-transmission plant (ratio 
of power delivered on motor pulley to power required to run 
dynamo) is usually between 60 and 7o per cent., there being a 
loss of 10 or 12 per cent. in converting mechanical into elec- 
trical energy in the dynamo, a similar loss in reconverting elec- 
trical into mechanical energy in the motor, and a loss in the 
line depending on the relation between the size of wire and the 
current transmitted. This line-loss (due, not to leakage, which is 
insignificant in a properly-insulated line, but to the waste of energy 
in overcoming the resistance of the conductor) may be made as 
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small as desired, no matter how great the distance, by using suffi- 
ciently large wire, but this involves additional expense, and it is 
evident that for each case a point will be reached where farther 
increase in size of wire would be inadvisable, as the interest on 
additional cost of copper would exceed the value of the power 
saved. In most cases the best loss in line, all things considered, 
will be between 1o and 20 per cent., which, with the losses in 
| dynamo and motor, will give a total efficiency of 60 to 70 per cent. 
The energy lost in line is dissipated in the form of heat, and the 
amount of energy so dissipated is equal to the square of the cur- 
rent multiplied by the resistance of the wire, this law being ex- 
pressed by the equation H=C? R, in which H represents energy 


ROARING FORK ELECTRIC COMPANY’S PLANT. 


LCorner of power-house, showing Pelton water-wheel with cover removed, and Doolittle governor.] 


converted into heat (measured in watts), C represents current (in 
ampéres), and R resistance of wire (in ohms). As the resistance of 
iy a wire varies directly as its length and inversely as its cross-sec- 
tion, this resistance (and consequently the line-loss) will increase 
with the distance, unless the cross-section of wire is increased as 
rapidly as its length, which means that the weight of wire will in- 
crease as the square of the distance, and that its cost will soon 
become prohibitory. To keep the weight of wire constant as dis- 
tance increases, the area of cross-section must be correspondingly 
decreased, which will make the resistance increase as the square of 
the distance. To keep the line-loss constant, the equation shows that 
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C? must be correspondingly decreased, which requires it to vary 
inversely as the square of the distance or C to vary inversely as the 
distance. How can this be done and still transmit the same 
amount of power? The answer to this question is suggested by 
the formula for the energy of an electric current, W (energy) = CE, 
E representing electro-motive force, commonly called voltage or 
“ pressure,” measured in volts. This equation shows that the 
same energy may be transmitted by a smali current, provided the 
“pressure” is correspondingly increased (an analogy to water- 
power), and from what precedes it is evident that, if the electro- 
mctive force increases in the same ratio as the distance, a given 
amount of energy can be transmitted with the same loss and the 
same total weight of wire, regardless of the distance. 

This apparent avenue of escape from the difficulties of long- 
distance transmission is again blocked by the objectionable features 
of the high-voltage or “ high-tension” current, chief among which 
is the difficulty of manufacturing dynamos and motors which will 
be proof against the almost uncontrollable desire of such current to 
puncture insulating materials, produce “ short-circuits,” “ grounds,” 
and “burn-outs,” and make uncalled-for pyrotechnic displays 
around the commutator. 

A partial solution of this difficulty is expected from the “ three- 
phase” system recently experimented upon in Germany, where 
power was successfully transmitted from Lauffen to Frankfort, a 
distance of 108 miles. In this system the dynamo generates an 
alternating “three-phase” current of large “quantity” and low 
‘“‘pressure”’ or voltage, which is converted by a transformer into 
a current of small quantity and enormously high voitage (20,000 
to 30,000 volts if necessary), that can be transmitted over a com- 
paratively small wire and reconverted at the other end into a low- 
voltage current which operates the motors. The advantage of 
very high voltage in transmission is secured while avoiding its 
disadvantages in dynamos and motors. While the Lauffen-Frank- 
fort installation was a scientific experiment rather than a com- 
mercial enterprise, still the results obtained are regarded as very 
encouraging, and the development of this method is expected to 
exert a powerful and beneficial influence on long-distance trans- 
mission. It must not be forgotten, however, that the transformers 
at both ends of the line add materially to the cost of the plant, and 
that the pole line and labor for such a distance, regardless of size 
of wire, become a serious item of expense, and that consequently 
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electric transmission to very long distances must still be limited to 
cases where fuel is comparatively expensive and the saving is 
sufficient to pay interest on the required investment. 

The foregoing discussion shows how the distance to which 
power can be transmitted profitably is affected by the question of 
voltage. The other conditions mentioned as affecting this problem 
require no detailed discussion, as it is evident that the saving 
effected by water-power over steam will be greater when water- 
power is cheap, fuel dear, and the work continuous, than when 
reverse conditions exist, and that the greater this saving the greater 
will be the justifiable investment in electric plant and the distance 
to which power can be profitably transmitted. 

Equations and curves have been deduced showing in a general 
and approximate manner the cost and operating expenses of elec- 
tric-transmission plants and the limits within which they will be 
profitable (pay 20 per cent. on investment) under various con- 
ditions. A few examples may be of interest here. If coal costs 
$4 per ton and power is used ten hours per day, 200 horse-power 
can be electrically transmitted four or five miles at 1000 volts 
E. M. F. and pay 20 per cent. per annum onthe investment. If used 
steadily twenty-four hours per day, it can be transmitted eleven or 
twelve miles under the same conditions. If 20co volts can be con- 
veniently used, these distances will be nearly doubled; in fact, 
the limiting distance will increase almost in proportion to the 
voltage employed. Looking at the question from another stand- 
point, it may be shown that if coal costs $6 per ton at a mill where 
100 horse-power is used twenty-four hours per day, and water- 
power can be developed at moderate cost at a distance of five 
miles from the mill, and there is no objection to using an E. M. F. 
of 2000 volts, the saving effected by using electric power will pay 
50 to 60 per cent. per annum on the cost of the plant. If, however, 
this mill is in a locality where slack coal can be obtained for $1 per 
ton, and power is used only ten hours per day, it would not pay to 
install an electric plant if water-power could be had within a 
quarter of a mile, as the saving would not pay interest on cost of 
water-power, dynamo, and motor, without any line whatever. 
Examples might be multiplied indefinitely, but the instances 
mentioned are sufficient to show how impossible it is to give a 
general answer to the question : “‘ How far can power be profitably 
transmitted by electricity ?” and how necessary it is to carefully 
weigh all existing conditions. The cases cited show, however, 
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that, whatever may be the limiting distance to which power may 
eventually be transmitted profitably by electricity, there is at 
present a wide field for enterprises of this kind, presenting an 
attractive investment for capital, and nowhere are the advantages 
of electric power more striking than in the mining districts. 

Aspen, Colorado, is entitled to the name of the pioneer camp 
for electric-mining machinery. The first electric hoist was in- 
stalled there in 1888 and consisted of one of the earliest types of 
Sprague street-car motor geared to a flat friction hoist. It has been 
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in use ever since and is still giving satisfactory service. ‘There are 
now at Aspen five electric hoists, three electric-diamond drills, 
three electrically-driven blowers for ventilating, a 20-horse-power 
motor running the sampling works, and several smaller motors used 
for various purposes, while many of the mines are lighted by in- 
candescent lamps. The Aspen Mining and Smelting Company op- 
erates its own plant, consisting of two 50-horse power dynamos 
supplying current for three hoists, one diamond drill, one motor 
driving a blower, and another running a machine-shop, as well as 
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lights for the tunnels and workings. The other electric machinery, 
together with more than a hundred arc-lights and nearly 3000 in- 
candescents for town and mines, are supplied from the plant of the 
Roaring Fork Electric Light and Power Company, which is one of 
the most interesting on the continent and is a good example of the 
mountain style of water-power and electric plant. ; 

The mining town of Aspen is situated on Roaring Fork at its 
junction with Hunter creek, a small stream that tumbles down the 
ravine on the northwest side of Smuggler Mountain, on which are 
situated such famous mines as the Smuggler, Johnston, Della S., 
and the fabulously rich Mollie Gibson. On Hunter creek, about 
two-and-a-half miles from its mouth, a small dam is built, the prin- 
cipal objects of which are to give a sufficient body of water to avoid 
stoppage by surface and anchor ice and rubbish, and to provide a 
small reserve of water to tide over the early morning hours, when 
mountain streams fed from the melting snows are lowest. From 
this dam extends a flume twenty-four by eighteen inches, a dis- 
tance of gooo feet to a point on Smuggler Mountain, 876 feet above 
the power-house, which is located near the bank of Roaring Fork a 
little above the mouth of Hunter creek. From the end of the 
flume a wrought-iron pipe 4500 feet long extends straight down the 
mountain and across the gentle slope at its foot to the power- 
house, where it supplies water through nozzles to eight two-foot 
Pelton wheels, rated under this head of 876 feet at 175 horse-power 
each, which run the dynamos for supplying light and power. In 
the small view of the power-house is also shown the water-wheel 
governor, designed by Mr. Doolittle, manager of the company, 
which, by means of differential gearing, utilizes the difference in 
speed between a wheel with steady load and the wheel to be gov- 
erned to move the nozzle of the latter wheel and vary the amount 
of water delivered against the buckets. 

The quiet little stream flowing from the power-house gives no 
indication of the vast power that it has just been the means of 
generating, but this power can be appreciated by raising the covers 
from the wheels and looking at the water as it is hurled from the 
nozzles against the buckets, and if any further evidence of its ter- 
rific force be required, it can be obtained by attempting to pinch 
one of these little jets between the thumb and forefinger. The 
spray on its surface presents a velvety feeling to the touch, but 
when the fingers have sunk into the jet a sixteenth of an inch, it is 
as hard and impenetrable as if it were frozen, and it is said to be 
impossible to cut it with an axe, 
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[View from generating station, looking westward along line.] 
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Probably the most remarkable electric plant in the country, all 
things considered, is the one at the Virginius mine, near Ouray, 
Colorado. The water-power is located on Red Cafion creek nearly 
four miles from the mine, which is near the top of Mt. Sneffles, far 
above timber-line in the region of perpetual snow, and at an alti- 
tude of 12,700 feet above the sea. The idea of transmitting this 
water-power to the mine by means of electricity, at a time when 
such an under-aking was regarded as a somewhat doubtful experi- 
ment, was very forcibly suggested by the fact that coal had to 
be packed to the mine on burros and cost delivered about $20 
per ton, or $100 per day for the amount of power used at that 
time. 

The power-plant is similar in its general features to the one at 
Aspen, just described. From the power-house the line extends for 
some distance up the cafion through dense timber, where the wires 
are subject to the danger of falling trees blown down by the ter- 
tific wind storms which prevail in that locality. Leaving the cajion, 
the wires are carried up a precipitous bluff, ornamented here and 
there with the carcasses of burros which have slipped or been 
crowded from the narrow trail known as “the zig-zag,” effectually 
disproving the commonly-accepted theory that it is impossible to kill 
a burro. From timber-line, at the top of this bluff, the line is built 
across a rocky plateau, where the snow during the first winter cov- 
ered the tops of some of the poles, which were at that time only 
twenty feet high, but which have since been replaced by longer 
ones. For the last half mile or so the poles are set along the base 
and on the sides of high cliffs, to avoid as far as possible the de- 
structive snow-slide. The current is carried down the mine by 
the best waterproof cables, boxed for mutual protection of wires 
and men, the electric pressure (800 voits) being a little too strong 
to suit the taste of the average miner. The power (about 250 
horse-power in all) is distributed among two pumps, one hoist, one 
blower, and two mills. It will be seen that this plant comprises 
nearly all kinds of machinery employed in mining operations, and 
encounters every difficulty to which electric plants are heir, includ- 
ing the worst enemy of electric machinery, lightning, in its most 
violent form. It is not surprising that troubles were experienced 
in the early operation of the pliant, but the gratifying facts that 
these have been remedied and that the plant is running in a per- 
fectly reliable and satisfactory manner are evidence that electricity 
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It is a conservative statement that there are, in Colorado 
alone, hundreds of mines using steam-power produced by very 
expensive fuel that are sufficiently near to good water-power to 
be operated by electricity at a saving that would pay from 40 to 
100 per cent. per annum on the investment, and it is not a wild 
prophecy to say that within the next three years scores of suca 
plants, developing thousands of horse power, will be installed. 

The effect of such enterprises will be powerful and widely felt. 
By decreasing the cost of mining and treating ores, mines which 
now pay will pay better, while many properties which, on account 
of low-grade ore or remoteness from railroads and fuel supply, 
cannot now be worked without a loss can be made by means of 
electric power to yield satisfactory profits. The effect will be to 
increase the metal output, give employment to more men, build up 
the mining towns, exert a beneficial reflex influence on the com- 
mercial cities, and in general benefit the entire mining districts. 

Next to the silver question, the introduction of electric power 
is at present the most important factor affecting the development 
of the mining industry, and, unlike free coinage, electric power is 
not dependent on legislative action, but is entirely under the con- 
trol of the mining men themselves. 
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SOCIALISM AND THE INDUSTRIAL CONQUEST. 
By William Nelson Black. : 


PAUL DESCHANEL, the delegate sent by the French 
M Chamber of Deputies to this country to study the 

condition of the American workmen, has made some 
flattering reflections on the spirit of individual initiative and inde- 
pendence which he found here. American workmen, he is re- 
ported to have said since his return to France, rather resent than 
court government interference with industrial affairs. It is to be 
feared either that the French labor plenipotentiary did not consider 
the condition of the American workmen who are said to work 
with their mouths, or that there is a spirit of abject dependence on 
government in Europe that is inconceivable to a man born and bred 
in the American Union. Surely he could not have met the chief of 
the Knights of Labor, the man who wants the Government to seize 
all the railwaysin the country. Neither could he have read the de- 
mands of those complex Grangers, workmen, capitalists, and political 
agitators who want Government to issue money and to open a univer- 
sal pawnshop, with politicians in supreme authority to pass judgment 
upon the value of farm products offered as collateral security. Mr. 
Palmer had not then proclaimed State Socialism from the floor of 
the Senate as the remedy applicable to the Homestead troubles; nor 
had the loud-mouthed demand for compulsory arbitration gone up 
from an indiscriminate lot of workmen, politicians, and befuddled 
newspaper editors, who cannot see that State-enforced arbitration 
would only be another form of the ancient and hopeless effort to 
regulate wages by law. 

But perhaps M. Deschanel was shrewd enough to distinguish 
the toilers of the tongue from the hand workmen ; and, not less for 
the honor of the country than for its continued growth, internal 
peace, and true greatness, it is to be hoped that he was an astute 
observer and truthful reporter. 

But whatever the impression made on the French investigator, 
it is unquestionably true that a marked change has taken place in 
the United States during the last three decades, even though it 
cannot be truthfully said that the spirit of individual initiative is 
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becoming less manifest. Before the war men rarely used the word 
government, and, according to the recollections of the writer, it 
was still more rarely spelled with a capital letter. By common 
consent the word was tabooed in favor of certain less offensive 
terms, such as Congress or the Legislatures, and it was commonly 
boasted that a man could travel all over the Union and never see 
any sign that a government existed. The word occurs but once 
in the original Constitution of tne United States, and in that in- 
stance only in relations that make it seem more like a reminder of 
some latent property than the distinctive designation of an entity. 
But with the outbreak of the civil war there came a change. The 
word Government, dressed in the full canonicals of the German 
Kaiser or Russian Czar, was marshaled to the front and placed 
at the head of the political vocabulary. 

Various causes have combined since the close of the war to 
keep the word habited in its new uniform. First came the period 
of reconstruction, when Congress thought it necessary to secure 
the fruits of victory by holding the defeated but hardly conquered 
section in liens stronger than the constitution had prepared. Few 
will probably be found now in any party who will not admit that 
the attempt was demoralizing, and that it served to make what was 
only meant for an expedient seem like the assumption of new con- 
stitutional powers. The great body of our people, even among 
those born and bred in the country, have an instinctive rather than 
a logical sense of constitutional principles, and they are easily mis- 
led when leaders go astray. 

Then again, we derived from the war a banking system, which 
is no better than the banks themselves could maintain by co- 
Sperative combination. It is in fact not nearly so good; for a 
tacit codperative system has been partially developed by recent 
panics, and it has proved to be the happiest idea in banking ever 
suggested. The use of clearing-house certificates, if made a prop- 
erly regulated feature of banking operations, could protect the 
public better than bond deposits for security of circulation, or 
political bank examiners; and very little careful examination of 
the subject is necessary to see that this must, in some form, become 
the practicable substitute for our present national banking system 
when the national debt has been paid. But the national banks are 
better than the old wildcat banks formerly maintained, and this 
has reconciled the people to government intrusion in finance,—an 
intrusion that could hardly fail of letting loose a cloud of uncon- 
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stitutional vagaries, culminating finally in the sub-treasury scheme 
of the Farmers’ Alliance. 

Nor was the civil war the only event that caused the people of 
this country to write government with a capital letter. Other wars 
have had their influence. Strangely enough, the very events that 
caused the French people to recover their heads caused an incal- 
culable number of men in this country to lose their heads. After 
the battle of Sedan the American press became substantially daft 
in its admiration for Bismarck. The reactionary German feudalist 
and imperialist became the representative great man of the period, 
and no terms of laudation could be too fulsome for his merits. No 
matter how detestable the measure when tested by the American 
constitution, if it was only approved by Bismarck it must be 
entitled to consideration. Did he need the railways as a means for 
increasing the revenues demanded in the support of his colossal 
army and to facilitate mobilization ? Why, then, the idea of gov- 
ernment railways must be an admirable conception, and all govern- 
ments might do worse than to get hold of the railways, those pow- 
erful conservators of independence when held by the people. Did 
he need the telegraph for corresponding reasons, supplemented by 
the additional reason that the telegraph could be made a more 
prompt political engine for the confusion of all enemies than even 
the railways? Then a government telegraph must be the correct 
thing. Outside of France the populace everywhere became intoxi- 
cated with the German doctor’s strong constitutional stimulant, 
and the personal ideals of all other countries began to shine with 
only a flickering light in the blaze of the new meteor. Even 
America, nursed in the tradition of the men who fought all the 
way from Lexington to Yorktown, often barefoot and coatless, 
against everything that Bismarck has been understood to represent, 
could not altogether resist the fumes of the intoxicant. 

Finally, there is a third reason for the change, and it is a curious 
reason. The men who suffer most from excessive government are 
the men who have least money. Money can always buy exemptions 
and privileges ; and there is no place where it can be used more 
effectively than among those who have exemptions and privileges 
to sell. The men who must be marshaled in the front rank in the 
battles of strong government, and who must bear its chief burdens 
in either peace or war, arethe men who have no means of buying 
a substitute or shifting their load. Notwithstanding these well- 
known facts, however,—facts as well known in the United States as 
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elsewhere,—we have an incalculable number of idiots who are willing 
to assume that government stands ready to ally itself with the poor 
against the rich if it only receives the encouragement. Hence such 
literary effusions as “ Progress and Poverty” and “ Looking Back- 
ward,’’—books written by men so ignorant of rudimentary political 
history that they do not know when they are advocating a restora- 
tion of conditions always inherent and constituent among savages, 
and that all civilization is the fruit of a prolonged and painful effort 
at escape to higher ground. 

Nevertheless it is impossible to ignore the fact that State Social- 
ism, so called, has made some impression in the United States, and 
that it is accomplishing something in strengthening the hand of the 
political official and enlarging his opportunities. Unquestionably 
it isan ally of imperialism, and anally upon which even imperialism 
looks with such contempt that it will consent to follow its precepts 
only to the limits that will best enable it to maintain its alliance 
with therich, But it is an ally that makes the beneficiaries of strong 
government, and all men who draw the chief part of their subsis- 
tence from political fountains, seem ungrateful to the last degree 
when they fail of recognizing their obligations. 

But it will hardly be necessary to pursue this line of discussion 
further. The American people have been actively at work during 
the last fifty years and more in providing the conditions which must 
soon make the professional ruler unnecessary. They have been 
intently engaged in perfecting the system and works of incorpora- 
tion ; and the fruits of their labor are seen in the construction of 
more miles of steam railway than all the rest of the world contains, 
in the stringing of telegraph lines enough to make communication all 
over the three million square miles of the American Union next to 
instantaneous, in thousands of miles of electric railways, in hundreds 
of thousands of telephones, in millions of electric lights, in the up- 
turning of illimitable stores of coal, iron, lead, gold, and silver, and 
in a general industrial development unparalleled in the history of 
the world. They are still most intently engaged at this work; and 
to ask them to waste time in a study of the fossils of rudimentary 
society, or of conditions once institutional in the now defunct Roman 
Empire, might be to make trial of their patience. 

Yet, how very few men seem to comprehend their environment 
and the tendencies of the times. Read the public press throughout 
the American Union,—the country above all others the most indus- 
trially active and least enchained to its political superstitions,—and 
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see how large is the space given to political discussion and news, 
or to the outgivings of princes and politicians abroad and of poli- 
ticians at home. Then observe further how small the space left, 
after the scandals have received their due measure of consideration, 
for the treatment of those matters upon which the real greatness of 
the country depends, 

We often hear it said that the better class of citizens in this 
country will no longer pay attention to public duties, and that, as 
a consequence, political management is continually falling into 
fewer and more corrupt hands. The saying would be true were 
public duties and political duties synonymous forms of expression. 
But as a matter of fact it is not in the least true. The better class 
of citizens are intensely absorbed in their public duties. The rail- 
way president or superintendent goes each morning to the offices 
of the company for the purpose of directing the transfer, at peri- 
lous rates of speed, of the thousands of passengers who are forced 
to trust themselves to his safe conduct over ways that may have 
been impaired by frost or flood. Is there aman in the Senate 
Chamber at Washington whose public responsibility is as great? 
The very locomotive engineer who drives the fast express is a much 
more important public functionary than any department clerk in 
the national capital ; and the civil engineer who is planning a rail- 
way bridge or superintending its construction could hardly be ex- 
cused if he thought his duty to the public could be best discharged 
by laying aside his work to attend a ward primary. Theday has 
come when the very head of a large factory has more important 
public duties to perform than the head of a municipal department. 
The head of the factory could not well be spared were the factory 
to disappear with its representative ; but we would all be better off 
were not only the head of the municipal department but the depart- 
ment itself displaced. 

These are the facts in American life, and they are the facts 
with which we have to reckon. Men of the highest qualifications 
are retiring from political management because they find its ope- 
rations futile. They are tired of laws conceived only for purposes 
of political chicane, and designed rather to interfere with personal 
liberty and to obstruct than to confer benefits. Men are quite 
right in assuming that the better citizens are becoming more and 
more neglectful of their so-called political duties. But they are 
mistaken as to the cause. They attribute it to absorption in per- 
sonal and selfish objects, when, as a matter of fact, it is due to the 
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promptings of a higher instinct. None are so sympathetic and 
broad as the better citizens, many of whom almost forget the date 
of even a general election, and would forget to register were it not 
for the frantic promptings in the editorial pages of the daily press. 

The question recurs here if we can ever look for an amendment 
in this particular. Evidently not; for the causes that have produced 
this indifference are still at work, and the more farsighted men, 
instead of amending their habits, will be more likely to inquire if 
any amendment along political lines is desirable. The trend is 
still upward. If the men of best qualifications have no longer a 
wish to attend to political affairs, it is because political affairs are 
no longer thought worthy of attention ; and the road which the 
best men are following is the road that all men will follow when 
they have had time to get the direction. It ought not to take many 
more political processions through the streets of our great cities to 
convince gray-haired old men of the better-citizen kind that they 
are playing in a very childish game, altogether unworthy of their 
ripe and venerable aspect. 

But is there not danger, while the political superstition still 
holds the masses of men, in permitting this continual descent into 
official corruption? Well, yes, there may be some danger. There 
may be danger that the pockets of the public will be yet more 
deeply explored, and that a still larger proportion of their contents 
may be abstracted. But the loss may not be altogether without 
compensation, If it be true that the best way to secure the repeal 
of a bad law is to enforce it, it should be equally true that the best 
way to overturn an undeveloped and objectionable system will be 
to let it betray its worst features. 

It has-been asserted that Herbert Spencer is sufficiently pessi- 
mistic to think that State Socialism will be tried, and that it will only 
be broken down by the intolerable tyranny that it will entail. He 
probabiy thinks that, after men have been driven to their daily 
task by the lash of the political overseer,—an event certain to fol- 
low on a system of enforced and despotic industrial organization,— 
they will be ready to revolt. But if Mr. Spencer sees the future so 
gloomily, it is probably because he looks at it through the atmos- 
phere of Europe. Europe, however, will reach the future through 
the universal republic ; and it is a far cry from the republic to State 
Socialism. 

The dream of the State Socialist is simply impossible of reali- 
zation. His system could not be inaugurated until government 
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had seized and confiscated, or destroyed, all the property in being, 
and that attempt would lead to civil war. The attempt to obtain 
the property by purchase would only lead to the aggrandizement 
of both capitalist and politician. Is this not easily comprehensi- 
ble? Then observethe process. The wealth of the United States, 
all in the hands of individuals, is now about $60,000,000,000. Then 
to get this property into the hands of the Government by purchase 
would demand the issue of $60,000,000,000 six per cent. Govern- 
ment bonds ; and the men who received these bonds would not only: 
still go on speculating, but they would forever own the country. 
The one thing and the only one thing that Henry George seemed 
to see clearly when writing his “ Progress and Poverty” was the 
need for the confiscation of all land values, if he expected to see the 
fruition of his plans. Attempted confiscation and civil war must 
be the first step towards State Socialism ; and the end of the 
struggle would not be State Socialism after all: it would be either 
a complete overthrow of political organization, and the final 
establishment of the voluntary economic system, or it would be 
what the man on horseback generaliy prefers,—imperialism. It 
seems hardly likely, therefore, that a man so thorough, compre- 
hensive, and far-sighted as Herbert Spencer can really believe in 
anything like impending State Socialism. What we see that looks 
like a trend in the direction of this chimera is simply the fruit of 
an alliance between the politician and the crank for the promotion 
of public plunder. 

And what interest, it may be asked, have the readers of THE 
ENGINEERING MaGAzine for a political article of this character ? 
It is a pity, in this age of enlightenment, that such a question 
should even suggest itself. The readers of the technical and in- 
dustrial press are the men of all others who are most vitally con- 
cerned in such subjects. They are the men who plan and who do 
the world’s real work,—who build our railroads, create our cities, 
harness the subtle powers of nature to our service, pay our bills, 
and lead the very fore-front of progressive civilization. Upon 
every hand they find their work hedged about and obstructed by 
mercenary politicians armed with legislative enactments, and not 
a day passes but they are presented with new schemes of political 
and governmental encroachment in fields that are essentially indus- 
trial, The very atmosphere is burdened with talk of government 
railroads, government telegraph, municipal waterworks, municipal 
gas-works, municipal electric-light stations; with river and harbor im- 
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provement which yields only “ worthless government engineering” ; 
with geological surveys at public expense and without purpose or 
use ; and so on, clear up to the absurdities of rank State Socialism, 
politely termed Nationalism hereabouts. Now, it is of the first im- 
portance that our practical men-of-affairs should see not only 
that such political interference retards industrial development, but 
that it endangers personal liberty and free government. Every 
such interference adds to the tyranny of the statute-book and 
strengthens the hand of the political mercenary. Every such gov- 
ernmental encroachment should be confronted by the enlightened 
expert opinion of our practical men, and, wherever possible, ac- 
tive personal opposition should be offered. As the editor of Zhe 
Engineering and Mining Journal has recently said, in stoutly op- 
posing a governmental appropriation for timber tests : “Such work 
as this does not properly constitute a function of a republican gov- 
ernment ; and these should be limited as closely as possible to 
doing that which the citizens are unable to do for themselves. 
. . . The very foundation of free republican government is in 
the self-reliance of the citizen, and the looking to the Government 
to do what the citizen can do for himself is destructive of that 
foundation. . . . It is no argument to say that a thing is right 
or should be advocated because the majority wants it. It is the 
duty of the press to stand firm to right principles even when in the 
minority. . . . Nearly every custom which has grown to be 
recognized as an abuse of the functions of government had its 
origin in some plausible scheme to benefit the citizen. It is when 
government is entering upon a policy that has no logical stopping 
point short of pure socialism that the warning voice should be 
raised. It is easier to guide the formation of correct principles than 
to eradicate erroneous convictions.” 
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EFFECTS OF FLOODS IN WESTERN RIVERS. 
By Charles B. Going, Ph. B. 


ROM time immemorial rivers have been, both in fact and in 
figure, among the most important of terrestrial phenomena. 

One of the earliest topographical descriptions given us is 

of the river dividing into four heads, the first whereof encom- 
passes the land of Havilah and the second surrounds the land of 
Cush ; and almost the latest mystery of geography concerned the 
source of the Nile. Religion and poetry, history and romance, 
wealth of metaphor and wealth of dollars cluster about the streams 
of the world. In their motion, their changefulness, their respon- 
siveness to moods of nature, they seem almost living anc organic 
amid the inorganic creation. The inundations of the Nile stand 
as a type of beneficence, opposed to malignity typified in the 
“swellings of Jordan.” The name of the Amazon, the Rhine, or 
the Ganges calls to mind a conception of character and influence 


more real, perhaps, than that of many an historical personage. 


But our practical century, bringing triumphantly to solution,,. 
one after another, the mysteries of the ages, has not withheld its. 
analytical research in this sphere. Scarcely over one hundred! 
years ago Frisi seriously discussed the theory that rivers were fed 
at their sources by direct suppiy from the distant sea. To-day the 
signal service, consulting topographical maps and daily reports of 
rainfall, is issuing accurate bulletins long in advance of the stage 
of water to be expected at given stations on our erratic western 


streams. 


To one familiar with the constancy of the Delaware or the 
Hudson, which yield only to the semi-diurnal swinging of the 
tide, any disquisition upon the changeability of rivers seemeth as 
the words of an unknown tongue. Even in the smaller eastern 
streams generations of boys have resorted to the same “ swimming- 
holes,” and dived with undisturbed confidence, year after year, from 
the same rock into the same deep water. But their western cousins 
may find a ripple over the gravel this week in a spot where last week 
they could barely “fetch bottom” ; and in the large rivers pilots 
often find the channel entirely changed between seasons, or indeed 
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may pole their boats down over the sand-bars, and on the return- 
trip make their way, with abundant water, through the corn-fields 
of an upper terrace. 

It is in difference of topography and of soil that we find the 
causes of this wide unlikeness between eastern and western rivers. 
The seaward slope of the Alleghanies, like that of most great 
mountain chains, is short, steep, and in general covered by a com- 
paratively thin soil. It extends to its resident population little 
inducement to agricuiture and much to commerce. From these 
causes mainly there result, first, the confining of the rivers to 
straight, direct channels, determined by and unchangeably shaped 
within the folds of the rocky strata; and second, the preservation 
of large tracts of wooded and undrained swamp lands, which act 
as storage reservoirs for the temporary retention of excessive rain- 
fall and the gradual distribution thereof to the streams. Hardly do 
these pass beyond the reach of such influences to the plain before 
they meet the great equalizing ebb and flow of the tide ; and while 
ice-gorges or spring freshets may swell, and severe droughts dimin- 
ish, the upper reaches, or a strong wind at the spring-tides cause an 
unusual level below, yet the main characteristics of our eastern 
tivers are stability of volume and constancy of form. 

The western declivity of the mountains, however, presents far 
different features. It stretches out in a long, gradual slope to the 
great interior basin, which has for surface the semi-solidified strata 
laid down in late geologic seas, and still more largely the deep 
deposit of loose glacial drift, or of alluvium brought down by the 
tivers of earlier ages. This sedimentary character of the soil is a 
guarantee of richness in agricultural possibilities, and its great 
depth insures lasting fertility. Here lies the great producing sec- 
tion of our country. And as enhanced value of land necessarily 
follows clearing, each owner seeks by all means to secure the use 
of every foot within his boundaries. The axe and the ditching 
plow are never idle; every year finds additional tens of thousands 
of acres cleared and drained; and fresh miles of ditches and of 
tiling hurry faster into the streams the rain of each succeeding 
storm. 

But one result can follow this condition, and that of course is 
the continual fluctuation of the rivers within wide limits, immedi- 
ately corresponding to the variations of rainfall. When all water 
except such as the soil can actually absorb 1s rushed into the 
stream within a few hours of the time of its fall, it is manifest, 
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not only that no stability of volume is in any way possible, but also 
that herein, more than in any other one cause, must lie the explana- 
tion of the yearly increasing danger of and damage from floods. 
When in addition we consider the soft and yielding nature of the 
bed and banks, formed entirely in loose sands and gravels or wash- 
ing clays, and devoid for the most part of any fixed rocky barriers, 
it is not surprising that currents of such changeful foree and vol- 
ume should produce cutting and erosion, changing from time to 
time in location, and varied in amount. 

And yet this wash does not proceed in any haphazard manner, 
but in accordance with certain simple principles, of which the most 
important may be briefly stated. First, the continual effort of a 
stream is to arrive at a constant and uniform slope of surface, as 
nearly as may be. Second, to quote the words of Captain Leach, 
“no matter with what velocity the river is flowing and no matter 
what amount of sediment it may be carrying, if the velocity be 
decreased, some of the sediment will be deposited,’”"—a proposition 
of which the converse is also true, though with limitation. Third, 
there is always a tendency to cut into the concave bank of a curve, 
and build up the salient point opposite. And fourth, whenever the 
current impinges obliquely upon a bank, it will be reflected upon 
the other bank, so that the formation of a curve in either direc- 
tion will naturally be followed by the appearance of a correspond- 
ing curve in the opposite direction, a little further down stream. 

In their action the principles are really grouped in pairs, the 
first two affecting chiefly the depth and the last two the direction 
and contour of the river. Under the influence of the former, there 
is constant removal of material from the bed by the swift waters at 
the head of a cascade, and deposition in the eddy at the foot; 
until, through the combined effect of lowering above and raising 
below, the erstwhile cascade becomes a rapid, and finally, through 
continual lengthening of its horizontal dimension in proportion to 
the vertica!, disappears nearly or wholly in the general surface 
slope of the stream. From the increase of carrying power with 
acceleration of speed arise the scourings during freshets of large 
channels in softer portions of the bed, and the carrying of deep 
water with the sweep of the current to the outside of every curve. 
To the other phase of the other principle (the laying-down by the 
water of part of its load whenever its velocity is retarded) is due 
the partial filling-up of those flood-scoured portions of the chan- 
nel when, the water having fallen, a diminished stream finds them 
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slack-water pools, through the center of which only a constant cur- 
rent is maintained, while dropping of sediment goes on continually in 
the quiet waters on the margin and toward the bottom. The last- 
named cause leads also to the formation of sand-bars behind any 
obstruction which makes a “lee,”’ sheltered from the full force of 
the current ; and this whether the barrier be solid, as tor instance 
an island, or merely the cross current of some eddy or tributary. 

Indeed, the building up of the convex bank of a curve, spoken 
of under the third heading, is really but a phase of the varying 
capacity for transporting silt. The current entering a bend from 
the upper tangent continually works against the outer bank, leav- 
ing still water or an up-Stream eddy on the other shore ; and into 
these quiet reaches are carried and dropped, not only sediment 
brought from the upper river, but also the materials washed from 
the concave bank by the ever encroaching waters. 

But by far the greatest change in the appearance of rivers is 
occasioned by the last group of processes. The tendency to enlarge 
curves is due of course merely to mechanical action of the current 
upon the yielding bank materials, and is carried on only upon the 
outer side, against which the rush of the water comes. To this is due 
the feature, universally to be noticed, of a precipitous descent into 
the stream on the outer bank of every bend ; for the continuous un- 
dermining of the shore leads to repeated land-slips, and the result- 
ing slope is left as steep as the “angle of repose” for the material 
will permit. The opposite bank, continually filled in by quiet 
water deposits, follows outward in a parallel curve, and this pro- 
cess continues until one of two conditions results. The stream 
may become so elongated by the increased range of its meander- 
ings that the same total amount of fall distributed through so 
many more miles will no longer produce sufficient current to wash 
away the bank, when of course all further cutting will cease. Or— 
which more frequently happens—two alternate curves, continually 
approaching by their enlargement, may meet at their tangent 
points and establish a “cut-off,” through which the water will rush 
with a velocity due to fall previously distributed throughout the 
long and now abandoned intervening bend. Such “cut-offs” are 
continually occurring, as the present and ancient courses of the 
. Mississippi clearly witness ; and as their completion would often 
replace from ten to twenty miles detour around the bend, by a 
direct channel of a mile or less through the neck, the artificial 
hastening of such work is likely to be urged by navigating interests. 
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It will be sufficient here to note one result of the opening of a 
cut-off. The concentration into the short new pass of many times 
the usual number of inches fall per mile found in the rest of the 
river would primarily result in the formation of a comparatively 
steep slope joining the more nearly horizontal upper and lower 
stretches. But the final outcome is a draining-off of the upper level 
by the rapid flow through the pass, and a banking up of the lower 
one from the same cause, until, under the law already laid down, a 
uniform slope of surface is attained. This involves of course the 
permanent raising of the river below the cut; a matter often of 
great menace and increased injury by flood to property bordering 
thereon. 

Another result which might follow upon the establishment of a 
cut-off is a rearrangement of the curves of the river below, under 
the operation of the fourth principle above indicated. The action 
of the current is somewhat like that of a marble rolling down an in- 
clined trough, and zigzagging from side to side as it bounces from 
one wall of the trough to the other inits descent. While guided by 
much less simple laws, and influenced by many external causes, the 
stream, when once its course has been deflected to either bank, is 
passed back and forth much as the marble ; cutting into the bank 
at every point of impact, and eventually forming a curve at each 
such point. 

Evidently the sweep of the current out of a new cut, in a 
new direction, may easily. chance to impinge upon a portion of 
shore previously unaffected by it, and the inevitable result will be 
a curving in of the bank at that point. Swerving off from this 
again, the wash will come againsta part of the opposite bank hith- 
erto free from its action ; and a similar readjustment may continue 
for considerable distance below. The evidence of such changes 
may be seen along many a western river. Old channels, long since 
dry, are still distinctly marked in banks and bed, and even preserve 
in many cases the marginal line of sycamores. Here and there a 
steep- walled cut gouged into the side of a hill, though now removed 
from the water’s edge by the full width of some broad field, shows 
where the elbow of a bend was formerly situated ; and in larger 
rivers the divergence between the occupied and abandoned chan- 
nels may lead them twenty miles or more apart. 

Not long since the Supreme Court was called upon to decide, as 
between Kentucky and Indiana, the State ownership of a tract of 
land transferred by a change of channel to the north side of the 
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Ohio river. It is interesting to note that the decision established 
as the proper boundary low water-mark on the northern side of the 
river (this being the usual limit of Kentucky jurisdiction), at the 
time the State line was originally fixed, and regardless of subse- 
quent changes; and an excellent indication of the frequency of 
such changes is afforded by the wide interest felt in the ruling in 
this case, on account of its effect upon territory similarly trans- 
ferred elsewhere. 

In a smaller way the creeks of our central and western states 
are continually creating similar confusion in farm and homestead 
boundaries. They may without compunction devote their energies 
to transferring a man’s best field to his trans-riparian neighbor, and 
only offset the unnecessary generosity by the entire impartiality 
with which they may, at any time, reverse the order of giving. 

It is almost always the case that the valley of a stream flow- 
ing through drift deposits appears extraordinarily large in pro- 
portion to the volume of the watercourse occupying it, particularly 
when it is remembered that this valley is generally due wholly to 
the erosion accomplished by the stream itself. In some cases 
modern streams are occupying the beds scoured out by former 
mighty glaciers or glacial rivers; but very often the phenomenon 
is attributable solely to the constantly shifting course of the waters, 
working repeatedly from one side to the other of the gradually 
forming valley, and cutting it wider and deeper in their travels. 

A very striking feature of alluvial streams is the identity of 
form and action in the smallest rivulets and the largest rivers. 
The difference is only in scale, and the cutting of banks, the shift- 
ing of channel, the influence of obstructions, and the formation of 
a delta may be studied even in the tiny pasture brook. 

These are but a few hints at the problems which have occupied 
the life-thought of great engineers, with results as magnificent as 
have been reached in any field of science. It is true that correct 
diagnosis is not in itself cure, but it is the first and essential step 
toward it. The powers and agencies at work in a great river are 
gigantic, but, given a true and definite knowledge of their char- 
acter and operation, we may reasonably hope for advance to the . 
ability to control. Not by treatment of symptoms merely,—for so 
might be termed the dredging-out of a filling channel or the facing 

- of a washing shore with timber, brush, or stone,—but by directing 
the river itself to works of improvement rather than deterioration, 
and causing it to effect removal where removal is desired, and to 
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deposit wherever it is requisite to protect or to fill in. And indeed 
much is already accomplished in that line. Capt. S. S. Leach 
says “‘a caving bank can be protected or a secondary channel 
closed with as much certainty as pertains to the building of a road 
or the digging of a canal”: and Mr. C. Ellet, Jr., in his work on 
the Ohio and Mississippi rivers, goes far beyond this, setting forth 
a plan of surplus storage reservoirs by which, he insists, floods on 
the Ohio may be absolutely avoided and a practically constant 
stage maintained along the entire river throughout the year. 

It is unfortunate that the really great achievements of engineer- 
ing in this field have been prejudiced in the popular judgment by 
the imperfect control yet attained over the Mississippi. Every 
break and overflow, telegraphed and bulletined the country over, 
is seized upon by the interested and accepted by many of the dis- 
interested as evidence of the “failure of the levee system”; and 
the quiet favorable testimony of a hundred miles of levees standing 
is lost in the clamor over a hundred yards that give way. 

But a fair examination might show the failure to result, not 
from wrong principle, but from faulty execution. Much of the 
work has been done piecemeal, by a mingling of private, State, and 
national enterprise, sometimes with inadequate skill, often with in- 
sufficient funds. In many places the greatest and most unruly 
river of the Continent, at a flood stage, is asked to respect an em- 
bankment which would not ordinarily be trusted to retain the quiet 
waters of acanal. Not until the present work of improving and 
strengthening is completed can any fair test be reached, or the 
correctness of the principle involved, perhaps, find public demon- 
stration. 

In these days the accomplishment of any engineering feat 
whatever seems a question, not of possibility, but merely of a 
sufficient appropriation. Having given in this case two great 
known factors,—the source of the river’s supply, and the laws of 
conduct of the waters in the channel,—it seems reasonable that the 
problem of their government should be solvable. Prejudice, in- 
terest, and ignorance may oppose the work in places; differences 
of opinion still exist on important points ; there is unquestionably 
much yet to be known, both as to theory and its practical applica- 
tion; but in the main man evidences here as elsewhere his pro- 
gress toward the fulfillment of the grand work given him “to 
replenish the earth and subdue it.” 
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IS THE EAST A FIELD FOR ENTERPRISE ? 
By James G. Cannon, 


T has been said that the American citizen is ‘“‘the embodiment 

| of enterprise and pluck,” and when we consider the wonder- 
ful growth and development of the Western world and reflect 

on what has been accomplished during the few years of our national 
existence we cannot but realize the truth of the prophetic utterance 
of Bishop Berkeley many years ago: “ Westward the Star of Em- 
pire takes its way.” The American citizen has also been called “a 
bundle of nerves,” and surely it must be admitted that he is filled 


‘to overflowing with nerve force, and, like the thoroughbred race- 


horse, he runs until he drops. 

Pluck, enterprise, and thrift are the elements that make up the 
American character, and it seems as if the early settlers of the West 
were imbued with that spirit of heroism which impels men to over- 
ride all obstacles in the accomplishment of great results. We of 
the East cannot appreciate the fearless energy with which the fron- 
tiersmen of the West have followed the Star of Empire and opened 
up this great granary of the world, until we have the ocular proof 
which only a visit to the West can give. No one can go west of 
the Mississippi river without being impressed with the progressive 
energy of the people of that section of the country, and the sight 
of a thousand-acre corn-field and a herd of 100,000 cattle gives an 
idea of the wholesale way in which a Western farmer does busi- 
ness. 

The West is far ahead of the East in the architectural beauty of 
its cities and all modern conveniences, such as electric- and cable- 
railways, electric lights, waterworks, sewerage systems, etc. The 
people have an air of alertness and a keenness of perception which 
is not always noticeable in some of our Eastern States, where 
habits are more methodical and where business is transacted in a 
more quiet way. 

The citizen of the West is noted for his public spirit, especially in 


‘regard to the town or city in which he resides. He is willing to con- 


tribute money to almost any enterprise that will promote the welfare 
of his section of country; in fact, he takes an active interest in every- 
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thing pertaining to the advancement and growth of the city or town 
in which he makes his home. It is amusing to notice, on the other 
hand, the vigor with which he disparages the neighboring towns 
and how graphically he describes all the imperfections and dis- 
advantages which they possess. . 

When the Eastern traveler visits the leading cities of the West, 
he observes that they are modern, with wide streets, imposing public 
buildings, and beautiful dwellings, their whole tone speaking of the 
latest achievements in arts and manufactures; as he looks upon 
his surroundings, a feeling of kinship is aroused within him, for he 
realizes that the East has provided, not only the necessary money, 
but also the people to till the soil, build the cities, and develop 
the varied industries of this vast domain. 

In the course of a journey through the State of Texas some 
time ago, I noticed that many of my fellow-travelers were anxious 
to see certain court-houses and school buildings in the towns 
through which the railroad ran, and, as they were nearly all East- 
ern men, I was somewhat surprised that they should show such an 
active interest in the little towns of Texas. But I afterwards found 
that many of them held in their strong-boxes in New York bonds 
which were issued to erect these fine buildings ; and there is hardly 
an investor who is not in some way interested in the great West or 
the South. 

Just at present there seems to be a halt in all new enterprises, 
and, while there is a plethora of money, there appears to be also a 
hesitancy on the part of the investing public to put their money 
into new business schemes. Apparently two causes have led to this 
feeling ; the first is want of confidence, and the second is the tam- 
pering with the circulating medium of this country. 

Persons who have money to invest not only require the prompt 
payment of their interest, but they also demand satisfactory proof 
that the principal is safe. Frontier points have been overrun with 
new enterprises, and the people who have invested their money in 
them in many instances have received very large returns in the way 
of interest, and, with the growth of the country, the enactment of 
new laws, and the excellent handling of the properties, they have 
been able to make these investments very remunerative; or, in 
other words, they have “ made the penalty fit the crime” of taking 
the risk of investing their money in a new country and receiving 
therefore a high rate of interest. This I would call the first epoch 
of Western investments. The men who made these investments 
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staked their all upon the growth of the country ; they went forward 
and developed its industries, and were the men who were entitled 
to receive the large profit which would accrue to them for such 
action. 

The second epoch of Western investraents began about six or 
seven years ago, when there were floated upon the Eastern market 
an enormous volume of Western securities, some of them merito- 
rious, others with little to recommend them. These were eagerly 
snapped up by Eastern investors, many of whom had friends who 
had been fortunate in previous investments of this character, and 
they saw before them visions of increasing wealth. 

In this last stage might be classed the great real estate “ booms ” 
of the Western cities and the “ farm-mortgage boom,”— so-called ; 
and, in reverting to these two great factors, I do not speak dis- 
paragingly of either of these agencies, which have been so vividly 
presented to the investing public during the last few years. Any 
one who has visited the West where the great real-estate booms 
have been in progress cannot fail to see that, while these booms 
have left some of the cities and towns without a spark of life in 
them, they have been of great benefit to that section of the coun- 
try, in that they have brought Eastern capital, which was in many 
instances invested in permanent improvements. The Western 
people, as a rule, claim that they are not the boomers, and that 
the money which was sent forward and the booming that was done 
came entirely from the East. 

The farm-mortgage boom was a peculiar one, and its effects are 
now being felt more especially in the New England States, where 
farm mortgages were easily sold and where thousands of them 
were placed. While the boom in the West lasted, the interest 
was promptly paid, but many of these booms are now languishing, 
and it is doubtful whether they can be brought to life again. 

This second epoch of Western investments affected a very much 
larger class of people in the East than the first; and the result 
has been shown by a want of confidence in the Western securities 
and Western enterprises in general. 

Many investors have been timid in putting their money into 
new business schemes on account of the tampering with the circu- 
lating medium of our country. The “silver craze,” which has 
had possession of a large number of the American people for the 
last few years, but which now seems, happily, to be near its end,. 
has done as much as anything else to make capital timid and pre- 
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vent its investment in new business schemes. It has made mer- 
chants conservative, bankers cautious, and lenders of money more 
careful than usual in regard to the investment of their principal. 

In the nature of things the West, being the producer of silver, 
has quite naturally been the chief exponent of free coinage; but 
it now sees, as well as the East, that the free coinage of silver is not 
for the best good of this country, and especially so as it looks around 
in search of new capital to carry on its enterprises and finds that it 
is timid in coming forward. Even in Colorado, that great silver 
State, one can see dimly, while many of its citizens do not like to 
admit it, an entire change of heart on the silver question, and 
that they are not so rampant for “ free silver” as formerly. 

This agitation of the silver question has driven capital from 
investments, capitalists have deposited their principal in banks in 
the great cities, business has been retarded, and we are just now 
confronted with a plethora of money and with no disposition to 
invest. It is like holding one of the great arteries of your arm; 
the blood becomes congested above, and below the hand withers 
away. So it is with the circulating medium of a nation ; attack it, 
and frighten investors, and it becomes congested in great centers 
and scarce where it is most needed. 

If the silver agitation is done away with and the “Sherman 
Act” repealed, I predict a splendid future for new investments, 
and I believe we will then enter upon the third epoch—so to 
speak—of modern investments, which, like the others, will start 
from the East and work West. It will start if an honesty of pur- 
pose is manifested in new enterprises, that all interested may have 
good returns, instead of a few being enriched at the expense of 
the many. 

The bold faith of the managers of new enterprises in the 
West has been wonderful,—they have staked their all in carrying 
them forward,—and the faith of the Eastern men in their West- 
ern brethren has been marvelous. Few of us realize upon what a 
great foundation of faith and trust in each other the business of 
this country is based. 

We are about entering upon a new era of financial enterprise, 
and it would seem that the East would be the first to feel its 
effects. Inventors have crowded each other forward, and the West, 
with its quickness of perception, has taken advantage of these 
late inventions and advanced methods of transacting business ; but 
the East will now benefit by the experience of the West. The re- 
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sults are already manifestly noticeable in our great railroad sys- 
tems in the East. The managers are beginning to realize the 
benefits of straight tracks, cutting down of grades, direct com- 
munication between objective points, and the use of air-brakes of 
iraproved pattern ; and they are bestowing the greatest care upon 
the most minute details which the traffic demands,—all of which, 
to more or less extent, had been neglected at home. 

There is a great field in the East for electric railways, which 
have developed so rapidly in the West. In the small towns in 
the Eastern States, the time will soon come when nearly all of 
them will be connected by electric railways; and this will also 
give the towns electric lights, etc. Here is an employment for 
capital at home in the East which is certain, in time, to be very 
profitable. Take another field for enterprise which is not at all 
familiar to the Eastern man,—that of the manufacture of windmills. 
In the West there are thousands of them, doing the work which is 
being done in the East by manual labor. The time will come when 
the farmers of the East cannot do withoutthem. Take the matter 
of water-supply for villages, sewerage systems, and many other 
undertakings of this nature, as well as the many industrial enter- 
prises that are being put upon the market, all of which during the 
next decade will offer inducements at home to the investor in the 
East. There are many mines in the East which are now lost sight 
of and unknown on account of the great mines of the West, and 
which will pay when developed upon an economical scale, with im- 
proved machinery and new methods. 

There will be cheaper money with which to carry on these 
enterprises, as it will not cost as much in the old-settled sections of 
our country to carry these things forward as in a newcountry. By 
cheaper money in this connection, I do not mean the cheap money 
of Europe, but I do mean that the high rates of early Western 
investments will not prevail. I believe, however, that capital in 
the United States will always afford a much better and safer return 
upon the money invested than in any other country in the world, and 
we will, during the next generation, afford the capitalist good use 
for his money at remunerative rates ; and when capital is employed 
it means employment to the working-man, and this means general 
prosperity to the whole country. 

As we look in a mirror, with a strong light at our backs, the 
light is thrown from the mirror in our faces. So the strong reflec- 
tion comes back from the West upon the East of its wonderful 
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enterprise and prosperity, and infuses into the East new ideas and 
opens fields for investment in the East which will gradually again 
reach the West, to its great advantage. 

I have mentioned a few out of the many mechanical invest- 
ments which will find their way into the markets of the East, and 
there are many more which might be mentioned. During the last 
five years there have been a large number of national banks 
Started in the United States. This movement will probably con- 
tinue, but there is a new field opening for investment in the Eastern 
States in the way of trust companies and State banks, which, under 
the advantageous laws of the different States, are becoming a success- 
ful form of investment. It is but a short time since nearly all the 
trust companies in New York State were located in the city of New 
York. Now we find them gradually being organized in smaller 
places, and new ones are being started in different sections of the 
State. 

I might enumerate many other channels for investment that are 
opening up in the East, which will become more and more promi- 
nent as time goes on. In these latter fields for investment there 
will be less loss and more safety for capital, for men will exercise 
greater care and make more thorough investigation before putting 
their money into these enterprises, as the returns upon their invest- 
ments will not be as large as in the early days, and they will not 
feel like employing their principal for a moderate return without 
making sure that it is perfectly safe. In the early days of Western 
investments men fought and died in the protection of their enter- 
prises, and it was necessary, perhaps, for them to do so, for what 
they held was theirown; but now the investor, especially if he in- 
vests his money in the East in new projects, will be able to go 
carefully over the ground, weigh the character of the men who are 
carrying on each enterprise, and thoroughly understand the situa- 
tion, before putting his money into it. 

This country was never in a safer condition than to-day, 
and if, as I stated before, when Congress assembles, it will im- 
mediately repeal the Sherman Act, in the opinion of our best 
financiers we will then return to a period of prolonged prosperity. 
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MAKING NEWS PAPER FROM WOOD. 
By G. B. Hanford. . 


HE measure of the intelligence of a people has come to be 
determined, in these days, by the extent of its reading. 
Whatever tends, therefore, to increase the opportunities for 

the reading habit may be regarded as advancing the progress of 
civilization and the betterment of the race. The cheapening of 
the cost of paper has had a marked influence in this direction, and 
may justly be claimed to be one of the most important contribu- 
tions of mechanical art to modern advancement. 

It was during the war of the rebellion, when the prices of so 
many of the necessaries of life rose to a point almost beyond the 
reach of the masses, that the paper-manufacturers, in their search 
for cheap materials, first began to substitute paper “stock” made 
from wood for the product of rags. The use of wood-fiber was 
limited at first by the fact that all the processes were patented, and 
by the slow progress of knowledge in the use of the new material. 
Within a comparatively recent period a radical revolution has been 
wrought in the paper-making industry, which, instead of depend- 
ing upon a waste product—rags—for raw material, now finds the 
needed material in the best paying form in pulp wood of various 
kinds, which have never been through any process of manufacture. 
This new grade of paper was first produced in large quantities for 
the newspaper presses, the reduction in cost enabling publishers to 
put down the prices of their daily issues, until now the poorest 
wage-earner is able generally to buy both a morning and an after- 
noon journal without feeling the price to be a burden. The op- 
portunity thus offered to every voter to keep fully informed in re- 
gard to current topics of political moment, and to study the trend 
of affairs with regard to labor and capital, and of business changes 
far and near, cannot fail in the end to make this the best-informed 
and most self-reliant and independent people in the world. The 
use of wood-pulp paper is no longer confined to newspaper offices, 
however, but is utilized in the making of books and fora thousand- 
and-one other uses which have been found for paper since it has 
become such a marvel of cheapness asa commodity. The Census 
figures and other data on the subject indicate that millions of dol- 
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A PULP SCREEN, 


A PULP-WOOD BARKER. 


A PULP-WOOD GRINDER. 


lars are being invested 
in new paper-making 
plants every year. Mean- 
while there is a constant 
increase in the output 
per horse-power and for 
each dollar expended for 
labor. The cost of pro- 
duction is now scarcely 
one-third of what it was 
eight or ten years ago, 
the chief factor in the 
change being the devel- 
opment in the manufac- 
ture of ground wood- 
pulp. 

Probably the best wood 
for the manufacture of 
ground wood-pulp is the 
spruce, found in many 
of the Northern States 
and Canada. Desirable 
sizes of trees are those 
varying from seven to 
eighteen inches in diame- 
ter, which must be of 
good, sound growth and 
are cut into lengths of 
from sixteen to forty 
eight inches, varying 
with the size of the 
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GRINDER-ROOM, GLENS FALLS PAPER COMPANY. 


direct on Water-wheel Shaft.] 


(Showing Grinders coupled 
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SULPHITE FIBER MILL, MANUFACTURING INVESTMENT COMPANY, APPLETON, WIS, 


“grinders ” in different mills. The 
first process, after reaching the mills, 
introduces the “ barker,” which re- 
moves all the outer bark. The block 
of wood is placed upon two iron 
brackets, shown in an accompanying 
engraving, when the flat disk of iron 
revolves against it, the sharp knives 
cutting off the bark which passes 
through the slit in the disk, in the 
same manner in which shavings 
leave a ccarpenter’s plane. The back 
of the disk is so constructed as to 
serve as a fan, throwing the pieces 
of bark into a pipe, to be conveyed 
as a rule under some boiler to be 
used as fuel. 

The block of wood is now ready 
for the “grinder,” a grindstone of 
superior quality, sometimes as much 
as twenty-four inches in thickness, 
suspended on a large steel shaft and 
revolving with perfect accuracy. 
This stone is covered with a cast- 
iron hood, in the outer rim of which 
are placed cast-iron boxes fitted with 
square pistons, which by means of 
hydraulic pressure force the blocks 
of wood against the stone, water 
being introduced in such a manner 
as to keep the wood from burning 
as the grinder revolves. In the 


most approved mill-construction | 


the water-wheel and grinder are on 
the same shaft; in some mills sev- 
eral grinders are on one shaft, with 
the water-wheel in the center of the 
group, as can be seen in the illus- 
tration of the Glens Falls Pulp 
Company’s plant, shown in one of 
the illustrations. Still other mill- 
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TICONDEROGA (N. Y.) PAPER AND PULP COMPANY’S PLANT. 


{Showing 102-inch News Paper Machine. The pulp is fed at the left end and comes out at the right in an immense roll of dry paper.] 
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operators have thought best to give each grinder its own wheel, 
making each machine an independent plant. There are strong 
advocates for both ideas as there are for the various makes of 
“grinders,” in all of which, however, the result is practically the 
same, even though construction and machinery may differ. 

After the blocks of wood are ground into pulp, the wood-fiber 
thus produced is allowed to run down, and is caught in a screen 
which takes out the coarse particles. The shaft as shown in the 
illustration of the screen operates a series of eccentrics, on which 
are rods with wooden boxes, lubricated with water. These rods in 
operating up and down move a bellows-bottom, causing a vacuum 
in the box or vat, which sucks through the fine pulp, as it is poured 
in on top, on to brass plates perforated with fine holes. After 
passing through the screen the pulp, as a very fine liquid, is as the 
rule pumped upon a “ wet-machine,” where it is gathered upon the 
face of a woolen felt or blanket, and pressed into layers or “laps,” 
as termed by the trade. These “laps” are folded up into compact 
shape, and piled on each other, until a bundle is formed weighing 
a hundred pounds, being one-third pulp and two-thirds water, it 
never having been found practicable commercially to press out all 
the water. In some mills the proportion of water in each hundred- 
pound bundle of pulp has been reduced to nearly one-half, the 
advantage gained being a saving in freight, when the pulp is 
shipped to a paper-mill not directly connected with the pulp-mill. 
Large paper-making plants as the rule grind their own pulp, and 
in many instances pump it directly into the mixing “engines,” thus 
saving all expense of maintaining and operating ‘“ wet-machines,” 
and pressing into “laps.” In the illustration of the “ wet-machine” 
room, in the Piscataquis Falls Pulp and Paper Company’s mill, men 
can be seen at work, removing the laps of pulp, as they are formed 
on the machines. The extensive mills of this company use the 
entire run of the Penobscot river for power, operating twelve 
“ grinders,” producing daily forty tons of dry weight of pulp. 

Roughly estimating, it can be stated that a cord of good, sound, 
spruce wood will produce a ton of dry-weight ground wood pulp. 
About 200 horse-power are required in grinding three tons of 
_ ground wood-pulp in twenty-four hours, the figures varying of 
course with the quality of wood and kind of machinery used. The 
development of this class of machinery has been very great, and 
some of the most competent inventors and designers in this country 
have devoted a great deal of time to perfecting it. 


PISCATAQUIS FALLS (MAINE) PULP AND PAPER CO, 


{1. Dam—Penobscot River; 2 Building; 3. Wet-Machine Room, 
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Until recently it was thought necessary to use a number of 
articles, such as cotton-waste, jute, flax, rags, and other like fibers 
in order to produce a satisfactory news paper, and while there are 
large mills still using these articles, the best and most modern mills 
have entirely discontinued their use, and in their stead have in- 
troduced what is known as sulphite fiber, which is a.kind of wood- 
pulp or fiber produced chemically by boiling the wood in a large 
boiler or “ digester,” with the proper proportions of steam and pro- 
duct of sulphur. In this way the fibers are disintegrated instead 
of being rubbed and pulled apart, as in the grinding process, and 
their full strength is retained. Experiments show that with the 
proper percentage of sulphite fiber, rags and similar fibers can be 
dispensed with entirely and a thoroughly satisfactory news paper 
manufactured for running on modern printing-presses. The manu- 
facture of sulphite fiber cannot be carried on in asmall way; in order 
to make it profitable, substantial and extensive buildings are required, 
equipped with the very best machinery, made specially for the pur- 
pose. The illustration of the plants of the Manufacturing Invest- 
ment Company’s mills shows examples of the largest plants in this 
country devoted entirely to the manufacture of sulphite fiber. The 
daily product of this company’s two mills is more than 100,000 
pounds of dry-weight fiber, ready for market. 

After the log we have been following through the various pro- 
cesses has been converted into pulp, and it is at last delivered to 
the paper-mill, in “laps "—or in the liquid form, when the pulp is 
manufactured in the mill and pumped—the process begins of making 
the wood-pulp, combined with sulphite, into paper. The first thing 
to determine is the percentage of each to be used, the paper-maker 
having determined this by his knowledge of the use to which the 
finished paper is to be put. The two kinds of.wood fibers are then 
placed in an “ engine ”’—a large oblong tub, in which the fibers are 
thoroughly mixed—and after being properly colored and “sized ” 
the mixture, called “ half-stock,” is passed along through various 
pipes and vats until it at last appears on a screen in the machine- 
room. This second screening is necessary in order to remove any 
particles which may have fallen into the stock as it was passing 
through the different processes described. 

The most interesting feature in a paper-mill is the machine on 
which the paper is actually made, and it is here that the greatest 
improvements in the entire industry can be best seen. These ma- 
chines are rated at so many inches wide. Not many years ago a 
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machine of eighty or ninety inches was considered a wide machine, 
and there were very few over one hundred inches in width. To- 
day news-paper machines are seldom less than one hundred inches, 
and there are some as wide as 140 inches. As machines have grown 
in width, so have they increased in their weight and stability, 
enabling the paper-maker to increase the speed from the old-time 
rate of 125 feet running paper per minute, to more than 300 feet. 

The 102-inch machine in the mills of the ‘Ticonderoga Pulp and 
Paper Company is as good an example of the modern paper-machine 
as can befound. This machine can run 300 feet of paper per min- 
ute and produce in finished paper an average of sixty tons per week. 
In these mills the ground wood is pumped into the mixing engines 
and delivered to the machine in such a short time that if the actual 
log reduced to pulp could be followed through the various pro- 
cesses, it would be found that hardly one hour intervened between 
the beginning and the delivery of finished paper from the end of 
the machine, ready for shipping and use on a printing-press. From 
the screen on the machine, the web of paper passes through the 
various stages of formation into a sheet of paper, until it is de- 
livered to the finishing-room, where it is wrapped in either rolls or 
bundles ready for market. 

The news-paper business has passed through several stages, the 
first great change taking place, as already stated, when the mills 
began substituting wood fibers for rag-stock. At that time the 
mill-owners found themselves with large plants and extensive mills, 
equipped with machinery poorly adapted for the use of wood fibers. 
In the transition that then took place the idea seemed to be that 
anything would answer in the way of a building, so long as the 
machinery provided was good. This condition of affairs lasted for 
a few years, but to-day the successful mill is built in the most sub- 
stantial and thorough manner. Brick and stone are in every pos- 
sible place being used in place of wood, and a special effort is 
being made to erect buildings as nearly fire-proof as possible 
and to add every known means for saving time and labor in the 
handling of raw and finished products. We think it can be truth- 
fully stated that in no branch of manufacturing are the mills supe- 
rior to those being erected by the paper-making companies ; and 
this grand improvement is not the result of the paper-maker’s ef- 
forts alone, but the architect, the builder of machinery, and the 
expert insurance inspector have each in turn brought influences to 
bear, which have led to the building of the modern paper-mill. 
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THE COTTON-SEED OIL INDUSTRY. 
By Erwin W. Thompson, M. Am. Soc. M. E. 


HE first experiments in expressing oil from cotton-seed, 
‘i some sixty years ago, were not looked upon as being of 
value to commerce, the product finding no general or well- 
defined use. The substitution of hydraulic presses for the crude 
wine-press gave an impetus to the industry, which has grown, to- 
gether with the discovery of new uses for cotton-seed oil, until it 
gives employment to many millions of capital, and has created 
great wealth out of what was formerly a waste, if not a nuisance, on 
the plantations of the South. Not only is the expressed oil of 
great commercial value, but even the hulls remaining find profitable 
uses for many purposes. The gradual development of this busi- 
ness may be passed over until the 
period is reached of its comparatively 
recent development on an immense 
scale. 

At first cotton-seed oil was tried 
as a substitute for all the more ex- 
pensive oils. It is intermediate be- 
tween the “drying” and “ non-dry- 
ing” oils, so that it is difficult to 
substitute it for linseed-oil, which 
should dry quickly, and still more 
difficult to adapt it for lubrication, 
where a perfect non-drying oil is re- 
quired. By different processes of re- 
fining and manipulating it succeeded 
in a small way in both of these fields, 
but its greatest success was at first as 
a substitute for, or adulterant of, 
olive-oil. In 1872 the production of 
cotton-seed oil in the United States 
. a was 2,250,000 gallons, half of which 
was exported, mostly in a crude state, 
to Italy, France, and Spain, where it 
was refined and made into “ olive-oil.” 


FIG. I,-—-OLD-STYLE PRESS. 
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The business flourished on this demand until 1880, when the pro- 
duction was 10,000,000 and the export 7,000,000 gallons. Olive- 
growing countries, becoming alarmed at the extent of the cotton- 
oil trade, levied heavy duties upon this product and thus for a time 


~ FIG. 2.—A LATE FORM OF STEEL-PLATE PRESS. 


depressed the 
business, reduc- 
ing our exports 
for the fiscal year 
of 1882-3 to less 
than 500,000 gal- 
lons, though the 
production had 
grown steadily 
up to 19,009,000 
gallons. 
Meanwhile the 
art of refining 
had grown in this 
country, and the 
attention of Am- 
ericans was 
called to the pur- 
ity and sweetness 
of refined oil, and 
a demand began 
to grow for it as 
a substitute for 
lard in cooking. 
Its use for this 
purpose doubt- 
less would have 
had an enormous 
growth, but for 
the fact of its 
emitting a disa- 
greeable odor 
while frying. At 
about 400° F. the 
oil seems to 
break up and the 
cell-walls appear 
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FIG. 3—COTTON-SEED OIL MACHINERY—HEATERS, FORMERS AND PRESSES. 
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to carbonize. It is not well understood just what form of reaction 
does take place to produce this odor, and hence no method of per- 
fect deodorization has been devised. 

Refined cotton-oil is still used in Europe for adulterating olive- 
oil, and also used in the pure state as a substitute by the poorer 
classes in southern Europe. It is used in Holland in the manufac- 
ture of butter and cheese, and in America in the manufacture of 
butter substitutes. It is largely used in all countries for soap-mak- 
ing, one of the most widely-advertised brands of soap containing 
it in large proportions. But the most important use of cotton-oil 
now is in the manufacture of “ refined lard” in the United States. 
This subject has lately been thoroughly ventilated and advertised 
by Congressional investigation during the discussion of the “ Con- 
ger Lard Bill,” which was originally introduced to prohibit entirely 
the adulteration of lard with cotton-oil. It failed in its purpose, 
and only served to popularize the practice. Stated in a general 
way, the process of making refined lard consists in pressing the oil 
out of pure lard and supplying its place with cotton-oil, which is 
cheaper than the lard oil replaced. Oil is expressed from the caul 
fat of beef, and the residue, known as “ oleo-stearine,” is mixed 
with the above compound to make it firm and to bring up its 
specific gravity and melting-point to those of pure lard. Cotton-oil 
generally enters into the compound to the extent of 40 per cent. 
The United States Department of Agriculture has taken up the 
subject of lard compounds under the general head of “ Food and 
Food Adulterations,” and a most careful review of the work done 
in this line, with a full discussion of the physical and chemical 
properties of lard, cotton- oil, and other substances used in the com- 
pounds, has been published.* 

The Southeastern States, notably Georgia and South Carolina, 
have led in mill-building, so that there are now no cities of im- 
portance in this part of the cotton-belt without oil-mills ; yet not 
quite half the seed produced in these States is manufactured. The 
mills compete for seed, not only with each other, but with those 
farmers, remote from transportation facilities, who use their seed 
for fertilizers rather than incur the expense of taking seed to mar- 
ket and bringing back commercial fertilizers. This use of seed 
must eventually be abandoned on account of its wastefulness. 
Chemical analysis shows that the seed contains the elements recog- 
nized as valuable for fertilizing only in small amounts and im- 


*Bulletin of the Department of Agriculture, No. 13, 1889. 
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proper proportions. Manufactured products from a ton of seed 
are worth about $20, while the fertilizing value of the seed, meas- 
ured by the price of commerciai fertilizers mixed in proper propor- 
tions, is not more than $8. 

For two years past Texas has taken the lead in mill-building, 
and there is yet quite a field in that State for new mills. Texas 
raises annually about 2,000,000 bales of cotton, representing 
1,000,000 tons of seed, but her mills have never yet crushed 300,000 
tons. The surplus seed is consumed by cattle and sheep, which is 
a very wasteful way to use it, since there is too large a proportion 
of oil in the seed for a proper food, and the oil is too valuable for 
other purposes. The question of cattle-feeding, which is all- 
important in the Southwest, has undergone a change in recent 
years, which operates in a two-fold way to the advantage of the 
oil business. It has been discovered that a combination of the 
hulls taken from the seed in the oil-mill, and the meal or cake left 
after the oil is expressed, makes a much better feed than the origi- 
nal seed. Thus the demand for seed for feeding has diminished, 
leaving the seed for the mills, and the demand for the mill products 
has increased. When the chemical constituents of the materials 
are considered, it is a matter for wonder that this rational arrange- 
ment has been so long in developing. 

Chemical analysis shows that neither cotton-seed, cotton-seed 
meal, nor hulls have the proper composition for a perfect feed-stuff. 
Cotton-seed contains about 22 per cent. each of fat, crude protein, 
crude fiber, and non-nitrogenous extractive matter (these last two 
items are considered as carbohydrates), giving a nutritive ratio of 
about 1 to 44, and having a large excess of fat, which cannot be 
assimilated by the animal. Cotton-seed meal contains about 45 per 
cent. protein (nearly all of which is digestible), 10 to 15 per cent. 
fat, and 25 per cent. carbohydrates. Protein, then, the most expen- 
sive of all feed-stuffs, constitutes about half of the digestible con- 
stituents of cotton-seed meal, thus rendering it relatively expensive, 
and too “rich” for the health of the animal. Cotton-seed hulls 
contain about 40 per cent. each of crude fiber and non-nitrogenous 
extractive matter, 1 to 2 per cent. fat, and 4 per cent. protein. 
These constituents are not so easily digestible in hulls as in meal, 
only about half of the carbohydrates and one-fourth of the fat 
and protein being digestible. This makes the nutritive ratio for 
hulls about 1 to 40. The percentage of protein and fat being 
high in meal and low in hulls, while the reverse is true in regard 
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to carbohydrates, the mixture of these two products to make a 
perfect feed naturally suggests itself. Thousands of cattle are 
now being fattened on this mixture alone, the average feed per day 
being about five pounds of meal and twenty-five pounds of hulls, 
at a cost, at current prices, of less than 8} cents per day. It can 
readily be seen how much cheaper this is than any other feed-stuff 
on the market. 

The fattening of cattle on cotton-seed hulls and meal on a large 
scale dates from 1886, from experiments in Texas. Several oil- 
mills have gone into the cattle business, so that now it is an indus- 
try of great importance in all Western oil-mill districts, and 80,000 
to 100,000 cattle are now fattened annually in the West on this food. 
The feeding business has not taken the hold in the Southeast that its 
importance demands. When it is considered that in the Carolinas, 
Georgia, and Alabama there are annually produced enough co‘ton- 
seed hulls to fatten 150,000 head of cattle, making the finest quality 
of beef, it is surprising to note throughout these States the great 
scarcity of native beef of even moderate quality. The leading ho- 
tels serve Western beef, a large proportion of which has been fat- 
tened on cotton-seed hulls and meal, slaughtered in the West, and 
shipped at considerable expense in refrigerator cars. Within the 
last two years dairymen in the Southeast have been using hulls and 
meal with great success, and nearly all the mills in the country are 
now easily able to dispose of their entire production of hulls dur- 
ing the months when native grasses are scarce. 

Five years ago go per cent. of the mills burned their hulls for 
fuel, and, in cases where there was an excess, it was something of a 
problem to get them out of the way. One ton of hulls in the loose 
state, as they come from the mill, occupies a space of 250 to 300 
cubic feet, so it will be seen that any surplus would soon become a 
nuisance. In the sort of mill in vogue at that time there was not 
any great surplus to consider, because, incommon with other crude 
engineering features of these mills, there prevailed the most waste- 
fui methods of making and using steam. The steam-plant has 
been the last part to receive engineering attention. All other fea- 
tures of oil-milling were greatly improved and modernized, while 
the old-fashioned engines held their own during the period when 
many other factories in the South were being supplied with high- 
type engines. 

The waste product of the oil-mill, like that of many manufact- 
ures, now assumes great importance, and has led to the adoption 
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in all modern mills, and many old ones, of the best steam-plant at- 
tainable. At present the cost of coal in the best practice does not 
exceed 40 to 50 cents per ton of seed worked in small mills, while 
mills having a capacity of a hundred tons or more easily reduce it 
to 25 cents. The value of hulls for fuel is only one-third that of 
coal, so that, when coal is $3 per ton, hulls for fuei are worth only 
$1 per ton. Hulls now sell readily at $2 to $3 per ton at the mills; 
and, as they constituted half the weight of the seed worked, there 
is a new profit added to oil-milling equal in some cases to $1.25 per 
ton of seed worked. This profit will be increased as the real value 
of hulls for feed-stuff becomes more generally known, and as the 
method for caring for hulls is improved by the mills. Most mills 
are now building storage for hulls, because in the loose state they 
occupy too much space to be easily handled. Lately there has been 
placed on the market a very good machine for packing hulls into 
200-pound sacks, which renders the handling of hulls as easy as 
that of hay. 

While the new demand for hulls was apparently adding to the 
profits of the business, increasing competition by the building of 
new mills was constantly reducing the price of oil and enhancing 
the price of seed. Left to these influences alone, the latter would 
easily have prevailed to the extent of bankrupting the business, 
had the mechanical features of the miils been left unimproved. 
Twenty years ago the cost in labor, repairs, and incidentals was 
from $5 to $7 per ton of seed worked. It is true that then mills 
made enormous profits, but these were made on account of the 
high price of oil and low price of seed, and in spite of the worst 
possible mechanical conditions. In a modern mill the total cost 
of working a ton of seed should not exceed $3. 

The earliest form of hydraulic press used in oil-mills was verti- 
cal, containing five boxes or compartments about g by 20 inches 
for receiving the prepared kernels which were in bags and enclosed 
still further in horse-hair “mats” or books, Figure 1 shows this 
form of press. The next step was in substituting steel for horse- 
hair mats, whereby the space occupied was so reduced in thickness 
that two bags might be placed in one box, doubling the capacity 
of each press. Many presses of this pattern are still in use, but 
all the modern mills are now equipped with the steel-plate presses 
shown in Figure 2. This press has fifteen plates corresponding to 
the five boxes of the earlier presses, and the top of the press stands 
only a few inches higher from the floor than the box-press, or about 
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as high as a man can reach. Each plate makes a cake about 14 by 
30 inches, weighing, after the oil is expressed, about twelve pounds. 
The capacity of this press as compared to the old five-box press is 
as 180 to 35. This press will obtain 40 gallons oil per ton, while 
the old press obtained only 30 to 35. It was the practice when 
box-presses were used to have one cooking heater for each press, 
while now one large heater usually suffices for two plate presses. 
The modern heaters therefore require only one-tenth the room 
besides saving considerable steam in the jackets, and saving power 
in the driving. 

With the introduction of the plate press came the “ former” 
shown in the right center of Figure 3. This machine compresses 
the prepared kernels into cakes thin enough to go between the 
plates, being a sort of supplementary press. It was at first oper- 

ated by cranks 

and belt-power, 
but finally re- 
solved itself 
into a direct-act- 
steam-press. 
’ With few excep- 
tions hydraulic 
presses in oil- 
mills are oper- 
ated by plunger 
pumps. They were formerly driven by belts, but the independent 
steam-pump has prevailed largely of late. It has the same objec- 
tion in matter of steam economy, and the same compensating 
features in the way of reliability, as the steam-“ former.” 

It is the popular impression that the operation of an oil-mill 
consists of putting the seed into the presses and extracting the oil, 
but there is considerable preliminary work of prime importance 
before the presses are reached,—important both in its bearing on 
the final process of extracting the oil and in its production of by- 
products. 

Figure 4 is a longitudinal section of a cotton-seed, magnified 
ten diameters. It shows the outer hull with the fiber removed, 
and, within, the convoluted embryo, containing the oil-cells, indi- 
cated by black spots. In the milling process the seeds are first 
cleaned by revolving screens. ‘“ Linters,” shown in Figure 5, are 
machines similar in principle to the cotton-gin. They remove 


FIG. 4.—LONGITUDINAL SECTION OF COTTON-SEED, 
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some of the lint cotton which will adhere to the seed, in spite of 
the most careful ginning. From the linting-machines the seed 
pass to the hulling-machine shown in Figure 6, which consists of a 
cylinder covered with knives revolving at a high speed in a case 
lined with stationary knives. This cuts the seed into small bits, 
which are conveyed to the revolving screens designed to separate 
hull from kernel. The kernels go to the crushing-rolls. 


FIG, 5.-—LINTING MACHINE, 


The next process is cooking, which is accomplished in the most 
modern mills by the heater apparatus shown at the left of Figure 3. 
It usually takes about twenty minutes to cook an ordinary charge 
of 500 to 600 pounds of crushed kernels. When the cooking is 
complete, the material has reached a temperature of 220° F. It 
is drawn out into a steam-jacketed conveyor, which delivers it to 
the “former.” This machine prepares it for the presses. Hy- 
draulic pressure is kept on the cakes from twenty to thirty minutes. 
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The oil runs out into troughs, thence to tanks under the floor, 
from which it is pumped to the storage tanks or to the refinery. 

The cakes, left after the oi! is expressed, are sometimes ground 
into fine meal and sometimes left whole for export to England and 
Scotland, where they are coarsely ground or broken up for feeding 
sheep and cattle. The other extreme is reached in, Germany, 
where the demand is largely for the finest meal that can be pro- 
duced. Cake-grinding in the present type of oil-mill isthe feature 
most susceptible of improvement. The cake is first cracked up 
into small pieces by some form of machine similar to that shown 
in Figure 7. The cracked pieces go either to an ordinary set of 
buhr-stones, or to some of the various sorts of iron grinders, or in 
some few mills to regular wheat rollers. 

Heretofore Southeastern mills have been able to dispose of 
‘their entire output of meal in local markets, for a fertilizer, 
and for mixing with . 
other ingredients to 
make fertilizers. At 
present it is necessary 
for all large interior mills 
to look to the export am 
trade to care for the sur- § 

plus cake and meal. 

The present system 
of pressing leaves 10 
per cent. of oil in the { 
cake, and it entails a 
heavy outlay for machin- 
ery. Hence it would 
seem, theoretically, that 
the most logical way to 
extract oil would be by some process in which the seed, after 
being ground, would be completely exhausted by an oil solvent, 
which could be easily distilled off and used again. This would 
give a great impetus to plantation mill-building, which has hereto- 
fore proved unprofitable, but which, more especially since the re- 
cent advance in stock feeding, would become very important were 
oil-milling more simple and inexpensive. As yet no solvent has 
been a commercial success. It has been principally due to the 
difficulty of removing from the oil the odor of the solvent, which 

has generally been some light petroleum. 


FIG. 6.—COTTON-SEED HULLER. 
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Refining cotton-oil is a chemical process that has not received 
enough intelligent attention. As now practised it is a very simple 
but a wasteful process. It consists in bleaching to a bright yellow 
the crude oil, which is of light brown color, and the neutralizing of 
the free fatty acids by means of agitating and heating with a solu- 
tion of caustic soda. The free fatty acids in prime crude oil do 
not exceed 1 per cent., and the coloring matter half of 1 per cent. 
The loss in refining, therefore, should not exceed 2 per cent. As 
a matter of fact, however, the loss, in present practice, averages 8 
per cent. for prime oil. This loss is due to partial saponification, 
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FIG. 7.—-COTTON-SEED CAKE CRACKER, 


which is found to be necessary to precipitate the coloring matter. 
The residue, called “soap stock,” is not a total loss, since it con- 
tains about 60 per cent. of fatty acids and is used in the manufac- 
ture of soap. It sells for about 1 cent per pound. It would be 
worth three times this amount if some cheap process were to be 
discovered for recovering the coloring matter for use as a dye- 
stuff, instead of wasting it, as is now done in soap factories. 

Early in the history of this industry it was recognized that some 
sort of association of mill-owners would be profitable. At a meet- 
ing in New Orleans in 1876, twenty mills were represented. From 
that time one form of organization after another was tried, until, in 
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1885, the American Cotton-Oil Trust—now known by different 
names in different States—was gotten up by the leading manufact- 
urers, with the Standard Oil Trust as a model. The methods of its 
petroleum prototype were pursued so successfully that within two 
years nearly all the desirable mills and refineries in the country had 
been forced into the combination, exchanging their stock for Trust 
certificates. It became a very profitable arrangement, some 
$42,000,000 of Trust certificates outstanding to represent plants not 
intrinsically worth $3,000,000, but, by virtue of established busi- 
ness and the fair prospect of monopolizing the trade, ranging from 
60 to 70 points on the Stock Exchange. To this Trust is due the 
reduction of the oil business to a uniform system of operating and 
accounting, handling the products, and introducing them into more 
general use. The success of the Trust discouraged mill-building 
for a while, but in the spring of 1887 three large mill-operators left 
the combination and organized the Southern Cotton-Oil Company, 
with $5,000,c00 capital, which, by the opening of the oil-making 
season, had built and equipped eight new mills with a daily capacity 
of 1600 tons of cotton-seed. Opposition to the Trust having been 
demonstrated to be feasible, a new impetus was given to the indus- 
try, no fewer than thirty new mills coming into existence in 1589. 
On the whole the new mills are taking a stand as successful enter- 
prises, independent of the two combinations above named, and oc- 
cupy a distinct and well-recognized position in the oil business, 
while additions to the number are made each year. 
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PRACTICAL HINTS ON HOUSE-HEATING. 
By Leicester Allen, A. B., M. E. 
I1V.—THE CONTRACTOR. 


HE contractor for heating and ventilating apparatus occupies 
TT a position which, considered with reference to its perplexi- 
ties, anxieties, responsibilities and risks, is by no means 
enviable. The owner, the architect and the expert designer of the 
apparatus, all have their fling at him. If he is so lucky as to get 
through his job without friction with any of these, there remains 
the contingency of trouble with the men employed to do the erect- 
ing, who may get to drinking and fail him at some critical part of 
the work ; who may incur discharge from incompetency or ineffici- 
ency ; who may slight some part of the work and conceal the defect 
until the test of the apparatus discloses the weak point. Or they 
may be found some morning standing in a group on the sidewalk 
and refusing to work, by the orders of a walking delegate, because, 
perhaps, the man who sold the bricks for the building has em- 
ployed a non-union man to help unload a barge at adock ten miles 
away. All through the work, from inception to finish, he will meet 
with annoyances. He will have, at times, to wait and keep his 
men waiting for the architect, for the masons, for the carpenters, 
for the delivery of materials. He will be obliged to use his utmost 
skill, tact and resolution, to keep the sum of losses resulting from 
these waits from absorbing the slender margin of profit, at which, 
under the pressure of active competition, he has ventured to risk 
undertaking the contract. He will find other contractors for mason- 
work, carpenter-work, etc., extremely disobliging ; they, too, have 
analogous perplexities and troubles, which soon teach them that, 
to live, they must look out strictly for “‘ number one,” knowing little 
and caring less how “number two” gets along. Truly the contract- 
or’s life is not a bed of roses. 

But his own shortcomings must be added to make the category 
of the contractor’s annoyances complete. A great part of the 
worry that wears more than work is brought upon him through 
want of care in making estimates, through want of good methods 
in the purchase of materials, through defective organization in his 
working force, through inefficient superintendence, through rash- 
ness in undertaking contracts, which, by reason of limited capital 
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and want of proper facilities, he cannot execute with profit; and 
lastly, through a too frequent lack of that iron-faced integrity that 
will live up to the very letter and spirit of a contract, as truly when 
the unwelcome discovery is made that the contract will entail a 
loss, as it would when a handsome profit is in sight. 

First, in estimating and proposing for work, the centractor 
should make sure that, as a competitor, he will be fairly treated. 
In a symposium entitled “ The Rights of the Lowest Bidder,” pub- 
lished in this magazine for January, 1892, I placed in as plain a 
light as I could the principal phases of this part of the contractor’s 
business. ‘The Answer of the Law” to the questions I raised in 
that article, as given in the same number by Mr. Charles E. Hellier, 
cannot be too carefully perused by contractors. The competing 
contractor, as is shown by Mr. Hellier, can only secure himself a 
legal recourse for unfair treatment in competition by a written or 
verbal preliminary agreement ; and this he ought always to Lave 
before he spends any time or incurs any expense in making his 
estimate. Particularly should he obtain, in case he contemplates 
estimating upon plans and specifications supplied by the architect, 
the assurance in writing, or verbally in the presence of witnesses, 
that all who are requested to estimate as competitors for the work, 
are to estimate on the plans and specifications exactly as presented, 
and that the contract will be awarded to the lowest competing 
bidder ; and he ought also to know the names of the other compet- 
ing bidders. If this information be denied him a safe rule for him 
to follow would be to decline entering into the competition. There 
is nothing in this course to which an architect who means to deal 
fairly with those he requests to estimate, should make the slightest 
objection ; it is simply straightforward, honest business, and he 
who declines it, showing by such a course that he prefers circuitous, 
ambiguous methods, is not a safe man to deal with. 

The contract completed, the next thing in order is to select and 
purchase the materials required. Most contractors keep much of 
the necessary materials in stock, but it had to be purchased at 
some period, and the particular order in which the purchase comes 
is not important. The important matter is that the materials should 
be good. The attempt to introduce inferior materials into a heat- 
ing plant nearly always results in loss to the contractor. The one 
item of the pipe is a good illustration of the way such attempts re- 
coil upon the contractor. A grade of pipe of brittle, inferior iron 

may be perhaps purchased at a low figure; but the difference be- 
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tween its cost and that of pipe manufactured by the best makers 
and of first-class quality will not nearly compensate for the loss of 
time entailed in cutting and threading it, the difficulty in making a 
tight job with such pipe, and the increased wear of tools. Inferior 
fittings, no matter if purchased at a low price (I had almost said 
given to the contractor) will in the end cost more than the best. 

The same policy of getting the best applies to tools. In rapid- 
ity of execution, in the superior quality of work done, in lessened 
cost of repairs, good tools repay their greater cost as compared 
with inferior tools many times over. I may as well say here, also, 
that no work pays a contractor so well as that expended in keeping 
all his tools in proper condition, It is now the practice of the best 
steam-fitting establishments, when tools are returned from a job, to 
overhaul each kit, and immediately repair or sharpen, as the case 
may require, any tool that is not found to be in good working con- 
dition. Another great point in the care of tools is that an exact 
record of tools in the various tool-chests should be kept, and that 
the workmen to whom they are intrusted should be held responsible 
for their safe return to the proper chests at the completion of each 
job. Moreover, each kit should be complete in itself. The too 
common practice of lending and borrowing from one kit to another 
is fruitful of trouble, not only among the workmen themselves but 
to the superintendents placed over the men. Therule should be that 
neither borrowing or lending of tools is permitted. If a workman 
needs a tool not included in his kit, he should apply to the superin- 
tendent for it. In case delay in the progress of the work is likely 
to result from want of such tool, the superintendent can take the 
tool from any other kit containing it, and after examining its con- 
dition can see that it is returned without injury to its proper chest. 

The delivery of the necessary materials at the building and their 
prompt inspection for acceptance or rejection by the architect or 
his representative, in advance of sending the workmen to commence 
the work, is another secret of success in contract work. As far as 
possible, all the materials should either be so delivered, or pur- 
chased and stored where they can be promptly delivered when 
wanted, to avoid keeping men waiting or, if not stopping their 
work entirely, compelling them to work to disadvantage while 
waiting for the delivery of something needed to allow the work to 
proceed in a systematic manner. 

Much of the failure to secure anticipated profits on heating con- 
tracts results from inefficient superintendence of the men who per- 
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form the work. In all branches of business success depends greatly 
upon skill in selection of men for special positions, and without 
skillin the estimate of fitnessfor the responsibilities of superin- 
tendence, in selecting men for this purpose the contractor is 
handicapped as compared with other more discerning contractors. 
Nothing but natural quickness in “sizing up” men, coupled with 
knowledge of the requirements gained by experience, can give this 
power of discrimination. A good superintendent should be com- 
petent to read and interpret plans and specifications, and to start 
his men on the work quickly, distributing his force to different 
parts of the work with definite directions as to what they shall do. 
He should be able to decide promptly all questions arising during 
the progress of the work from any change of the plans of the build- 
ing that may necessitate a change in the position of any part of 
the apparatus, to judge whether these enforced changes involved 
any extra material or work in excess of that called for in the origi- 
nal plans and specifications, and, if so, to keep an itemized account 
of the cost of this extra work, etc., that the contractor may present 
a valid claim for an extra allowance therefor. He should have 
force of character that will enable him to control his men and hold 
them to the strict performance of their duty, coupled with sense of 
justice, tact, and impartiality that commands their regard, re- 
spect and good will. While never demanding anything of the men 
that is unreasonable, he should gain a reputation for firmness that 
will deter any of the men under him from making unreasonable de- 
mands upon him. He should possess manners that will enable him 
to impress favorably not only the owner and the architect, but also 
other men who perhaps drop in casually while the work is in pro- 
gress with a view to picking up information of value to them in let- 
ting out similar contracts. A coarse, offensive, repellant manner in 
a superintendent has often operated adversely to the interests of his 
employer. He should be absolutely truthful in his dealings with his 
employer. Nothing can compensate an employer for the worry of 
uncertainty resulting from a suspicion that a superintendent is 
either concealing or misrepresenting facts. Tor my own part, as a 
contractor, I would make the first lie about a job on the part of a 
superintendent the signal for his summary discharge, whether the 
lie was perpetrated to screen some blunder of his own, or to shield 
some fault in any of the men directed by him. 

The question of whether it is good policy to employ union or 
non-union men probably will be variously decided by contractors. 
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I am of the opinion that, notwithstanding the risks of interference 
by trades-unionism with the progress of work, few heating and 
ventilating contractors will achieve much success who disregard 
these organizations. For better or for worse, trades-unions are 
here to stay! It would be folly to deny that they comprise the most 
efficient workmen obtainable, and without good workmen the con- 
tractor is very like a man with a wooden leg attempting a foot- 
race. 

The superintendent of the work ona contract should be vested 
with the power to employ and discharge men. An appeal to the 
contractor, however, from the superintendent’s action, should be 
possible. This is good policy, not so much on account of the fa- 
cility it affords for preventing acts of injustice to workmen, although 
this is also important, but because it enable. the contractor to judge 
the better of the methods adopted by his superintendents in deal- 
ing with men, and will often afford valuable information as to the 
progress of the work. A workman, so appealing, should not be 
met by the contractor with a forbidding aspect, or with a manner 
that indicates indifference to a claim for justice. He should be re- 
ceived in a way that convinces him he will get a candid and impar- 
tial hearing. It may be that only a condition of incompatibility 
has existed, and that for the sufficient reason that this particular 
workman and the particular superintendent to which he has been 
assigned could not get along well together, the superintendent has 
thought a discontinuance of the association to be advisable. 
Should this prove to be the case, the contractor may well consider 
whether the services of an otherwise competent man would not 
prove valuable under the direction of another superintendent on 
some other contract, and show his desire for justice by so assigning 
him. A-contractor always gains by the exhibition to workmen of a 
disposition to be guided by the golden rule—to treat them as a man 
should treat his fellow-men. 

Deviations from plans in building give contractors for heating 
work much trouble. It not unfrequently happens that changes are 
made aftera building has been commenced ; the plans fer the heat- 
ing and ventilating apparatus, based upon the original plans for the 
building, are thus no longer applicable without change. The con- 
tractor finds that some obstruction has been introduced—perhaps 
several—and that he cannot alter the heating plans and do the work 
according to the required alterations at the price named in his con- 
tract without either reducing his profit, or perhaps even wiping it 
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out altogether. Such changes are apt to be more frequent in the 
erection of buildings designed for dwellings than in those of a pub- 
lic character; but it is rare that any building is erected exactly 
according to the original plans. Either for the correction of some 
fault developed during the process of erection, or to amend some 
oversight, such changes are made. The position of a* staircase 
may be changed; doors may be shifted somewhat from the places 
originally assigned them, or their widths may be altered, etc. The 
heating contractor may find that, where his plans allowed a free 
runs for pipes or flues, beams are in the way, and that these cannot 
be cut with safety to make a passage for the pipes. He may be in 
this way or other ways forced to run the pipes in a circuitous fash- 
ion not anticipated, and compelled to introduce sometimes much 
more material and labor than he considered in the original esti- 
mate. Of course provision has been made in the contract that he 
shall be paid an extra sum for work of this kind; but it is not 
always an easy task to make the architect and owner see, or, at 
least, to get them to acknowledge that they see that more work and 
material have thus been entailed, and friction results. 

The above fitly introduces the subject of extras, as they are 
commonly called by contractors. It is a common practice for some 
contractors to estimate low on contracts, in the hope of thus suc- 
ceeding in competition, relying upon their adroitness in charging 
for extras, and getting architects to certify to their charges, to eke 
out the slender profit that would otherwise accrue to them. It is 
obvious that to do this successfully a contractor must have “a 
pull” with the architect, or rely upon his ability to obtain such an 
influence with the architect as will help him out in such a scheme. 
In this way some discredit has fallen upon the heating contractors’ 
business, and the difficulties of honest contractors in obtaining 
proper and reasonable allowances for extra work have been in- 
creased. The very name “extra allowance”’ has come to be hate- 
ful to architects, because it has been used so often by unscrupulous 
men as a means of attempted extortion; nevertheless this is and 
will continue to be a phase of heating-contract work. No matter 
how smoothly everything has previously gone on a contract, when 
the time for mentioning extras arrives there is apt to be a cyclone. 

The heating contractor will find it necessary to make some con- 
cessions. It is better, as a rule, to pocket a small reduction of 

anticipated profits than to wrangle with owner and architect. Of 
course there must not be too much concession—that is not busi- 
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ness; but every wise contractor will look beyond the execution of 
any particular contract to possible prospective contracts, and will 
find that a small present sacrifice often brings a large future ad- 
vantage in good-will and opportunity. 

Lastly comes the testing of the work to prove its capacity and 
demonstrate the absence or presence of imperfect workmanship. 
As a rule, owners and architects will be better satisfied to have the 
test performed in cold weather, and there is some foundation for 
this preference. But the intelligent, conscientious contractor, who 
can satisfy himself that the plant he has erected is free from im- 
perfect workmanship, and has the necessary capacity, need have 
little fear that he will satisfy other interested parties. To this end, 
a test in summer with the temperature at 70° F. can be made 
as satisfactory as one made in cold weather, except as to the one 
point of the time necessary to generate steam in the colder appar- 
atus as compared with that required to raise steam when water, 
boiler, pipes, radiators, and the surrounding air are at nearly a 
common temperature, this temperature being about the same as 
that needed to be maintained in the building in winter weather. 
The temperature of all the environment, except that of the walls 
(the interior surfaces of which will be colder in winter than in sum- 
mer), will be the same when the exterior air is 70° F. as when the 
apparatus is at work and producing this interior temperature in 
colder weather. Happily, the whole matter is susceptible of compu- 
tation, if the contractor is up to this kind of work ; if not, he should 
secure the services of a man competent to calculate from the effici- 
ency of the apparatus under one set of conditions, what will be its 
efficiency when the extreme conditions under which it is guaran- 
teed to work shall have been established. He may then await in 
peaceful confidence the results of actual service. 
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SUMMER SUBURBAN COMMUNITIES. 
By Charles F. Wingate. 


NOTABLE feature of American social life is the recent 
growth of cottage settlements at the sea-shore and in the 
mountains, where city residents may recuperate during the 

summer with their families and enjoy unconventional outdoor 
pleasures. The strain of modern life is more and more severely 
felt, and men, women, and children alike suffer from the deteriora- 
tion of town life and feel the desire and need of returning to the 
heart of nature for rest and recreation. 

Hitherto the interest of city residents has been concentrated 
at the sea-shore, and as a result the whole Atlantic coast from 
Bar Harbor to Barnegat is lined with cottages ranging from the 
palatial residences of the Vanderbilts at Newport to the humble 
fishermen’s huts at Patchwork village, ‘Sconset. But people are 
at last beginning to realize that seaboard residents need a change 
to higher altitudes and that fishing and boating and salt-water 
bathing cannot compete with tonic mountain air in invigorating 
and building up debilitated minds and bodies. Camps and cot- 
tages have long been popular in the Adirondacks, while the White 
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A COTTAGE IN CAMP COMFORT. 


Mountains attract thousands of visitors yearly ; now the sleepy old 
Catskills are creating a revived interest in the public mind, as if 
they had just awakened from a twenty-years’ nap. 
With the growth of popular taste has come a change in meth- 
‘ods of summering. Sensible people are no longer satisfied with 
‘promenading hotel corridors or lounging and gossiping upon 
-boarding-house piazzas. They shun the excitement and confusion 
of crowded summer-resorts and prefer seclusion and privacy such 
as can be obtained only in the home. On the other hand they do 
not wish to be too isolated or to bear the burdens of housekeeping 
‘all through the vacation season. They seek to retain individual free- 
‘dom and independence with the social advantages of a community, 
and the result is seen in the different Catskill cottage communities 
‘ which have been founded in the past five years. 
i Within a circle of ten miles from the old Mountain House—a 
famous resort for past generations of Americans—a half-dozen so- 
called Parks have been laid out since 1887 with a present popula- 
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tion of over five hundred persons, occupying some four-score cottages 
and representing an investment of perhaps half a million dollars, 
The chief attraction of these settlements is the simplicity of the 
life enjoyed by the people and, secondly, the club feature which has 
been engrafted upon them. In each community there is a central 
inn or club house where meals are served and which is also a 
gathering place and center for social entertainment. The cost 
of necessary improvements—-roads, water-pipes, sewerage, side- 
walks, etc.—is borne by the promoters, who are organized on a joint- 
stock basis, and is repaid by an annual assessment levied upon lot- 
owners. While these enterprises partake of the nature of a real- 
estate speculation, great care is exercised in weeding out intend- 
ing buyers so as to exclude undesirable persons, and the proceeds 
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from sales are all spent on improvements, which necessarily add to 
the attractions of the place. The purely mercenary interest being 
thus made secondary to social needs, the codperative features have 
precedence. 

In the largest of these parks there is a church, bowling-alley, 
tennis-court, livery-stable, and even a drug-store wheré soda. water, 
candy, and _ photo. 
graphs, principally, are 
sold. There isa large 
workshop, where much 
of the building mater- 
ial is prepared for use, 
and last winter a port- 
able steam saw-mill 
was engaged in con- 
verting trees into 
boards and joists, with 
which construct 
cottages. There are 
carpenters, stone- * AN 
plumbers, painters, and 
tinsmiths constantly 
on hand, and building goes on rapidly. A single month some- 
times suffices to erect a commodious cottage, and in one instance 
a seven-room house costing $1200 was put up within nine days. 

Most of the cottages range in price from $tooo to $1800, but 
there are many above and below these figures. The simpler and 
cheaper houses, and particular- 
ly the log cabins, are especially 
popular, and it is surprising 
how much comfort can be ob- 
tained in such dwellings at 
small cost, say $500 or $600. 
Sanitary requirements are 
carefully looked after. The 
club-houses and larger cottages 
have modern plumbing appli- 
ances of the best quality, 
connecting with  carefully- 
planued sewers. In most cases, 
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A $500 LOG CABIN IN THE CATSKILLS. 


however, the earth-closet system is employed, and with careful 
supervision is bound to give satisfaction. There is an abundant 
water-supply taken from pure mountain springs, and every house 
and cabin has running water init. There is a resident physician 
who can be called upon in an emergency, though his chief occupa- 
tion is looking after the ordinary ailments of average humanity in 
every community. Many delicate and semi-invalid visitors gain 
great benefit from the tonic air, but the parks are not sanitariums, 
and sick people are not encouraged to come and dwell there. The 
chief purpose in view is wholesome living and social relaxation. 
There is plenty of entertainment at all times in the form of dances, 
card-parties, amateur plays, and musicales, but the rule is always 
to cultivate early hours and informality ; dress coats, diamonds, 
and six-button kid-gloves are not popular in these places. 

In most cases the lots are not sold outright, but a perpetual 
lease is issued to buyers, similar to those given at Round Island 
and elsewhere. There are rigid restrictions against the erection of 
outhouses and stables, the public sale of liquor, and the mainte- 
nance of any form of nuisance. Birds, squirrels, and other living 
creatures must not be injured; fires in the woods and picnicking by 
outsiders are forbidden, and anything that tends to destroy privacy 
or deface the landscape is tabooed. There are no dividing fences 
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to prevent people from wandering freely about the park by the 
foot-paths which, however, are not carried near enough to dwell- 
ings to annoy their inmates. 

The plan of a typical cottage includes a spacious living-room 
with an open fireplace of brick or rough stone, round which the 
occupants gather after nightfall and on rainy days to- enjoy the 
blazing fire of logs. In 
many cases the fireplace 
is placed across an angle 
of the room, and some- 
times the stairs are car- 
ried over the mantel like 
a balcony. Under each 
mantel is inscribed a 
motto such Loaf 
and Invite Your Soul,” 
“The Cantie Hearth 
Where Cronies Meet,” or 
“Fire and Heat, Praise 
Ye the Lord.” The walls 
are not plastered, but 
ceiled with hard pine, 
which takes on a fine rich 
color with time. The 
floors are bare and 
stained, with ‘Turkish 
rugs scattered about, 
while broad divans 
heaped with pillows in- 
vite one to lounge indefi- 
nitely. The beams above are left exposed to view. Rustic wood- 
boxes, side-boards, book-shelves, tables, and writing desks are con- 
structed of maple and birch and ornamented with laurel or moose- 
wood as the owner’s taste may suggest. To form closets the 
corners of bed-rooms are filled with triangular shelves and hung 
with simple stuffs. Rustic hat-racks are made of hemlock or 
spruce trees, with their branches trimmed for 
pegs and the whole varnished. Lastly, very 
tasteful tables are made by cutting broad 
planks so as to form a square around a mas- 
sive birch post, and, when the former is stained 
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a rich cherry, the contrast of color is very striking. Some of 
these manifold devices, which vary according to individual whims, 
are shown in the accompanying illustrations,—either pen-and-ink 
sketches or reproductions of photographs. ‘There seems to be no 
limit to the possibilities of invention in this direction, and the best 
results are often gained with the least outlay of money. 

The club-houses or inns are planned chiefly to supply meals to 
the cottagers. They have some bed-rooms to accommodate visi- 
tors, but boarders are not sought, and the managers are not desi- 
rous of running a hotel. Strangers are not admitted without some 
introduction, and a preference is given to the friends of the cot- 
tagers. Going to and from meals is a pleasant change and an 
inducement to exercise. Even in rainy weather every one turns 
out. There are flagged walks to many of the houses, and travel is 
easy. In the dining-room there is no formality. Introductions 
are hardly necessary, and a newcomer soon feels at home. The 
season extends usually from June 20 to September 15. 

Of the five cottage-communities in the Catskills especially 
referred to, Onteora (Hills of the Sky) was established by Francis 
B. Thurber and his sister, Mrs. Candace Wheeler, two miles north 
of Tannersville on the slope of Parker mountain, with a command- 
ing and sweeping view. It now contains some thirty cottages clus- 
tered around Bear and Fox Inn. Twilight Park, adjoining Haines 
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Falls, was founded simultaneously in 1887 and is an outgrowth of 
the Twilight Club of New York, though having no direct connec- 
tion with the latter. It now contains three club-houses and forty- 
seven cottages and cabins. Twilight Inn was built in 1891 and 
Squirrel Inn during the present year. The situation of, Twilight 
Park is notable for 
its expansive view 
through the Kaater- 
skill Clove across the 
Hudson valley to the 
distant Berkshire hills. 
There is a_ supera- 
bundance of rocky 
ledges, admirably ad- 
apted for building 
sites; water-falls 
abound and the facili- 
ties for drainage are 
exceptional. Sunset 
Park adjoins Twilight 
on the west and Santa 
Cruz Park on the east. 
The former contains eight and the latter six cottages, beside the 
Lodge. Elka Park, founded by members of the Liederkranz Club, 
is situated at Mink Hollow, about two miles from Tannersville and 
facing Onteora. It has a large club-house, which partakes rather 
of the character of a hotel, and a half-dozen Fx 
cottages. The Germans do not seem, however, 
to take as kindly to coéperative experiments as 
the Anglo-Saxon people. 

At Onteora the cottages range 
in cost from $1000 upwards. A 
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A $1500 COTTAGE IN THE CATSKILLS, 


preference is given to houses covered with hemlock slabs and 
stained in subdued colors to harmonize with their woodland sur- 
roundings, as they are mostly set amongtrees. Rough stone chim- 
neys are therule, and it is a pleasant custom to decorate the open 
fire-places with evergreen branches or rich-hued autumnal boughs. 
The walls in many cases are lined with burlaps, having a fire-proof 
coating which can be decorated in tasteful fashion. The Bear and 
Fox Inn is commodious and comfortable, and its quaintness and 
originality charm every one. Recent buyers have erected more 
imposing houses in the — of the colonial villa type, but the gen- 
eral tone of rustic simplicity has 
been preserved from the begin- 
ning. 

Among the cottage-owners at 
Onteora are Mary Mapes Dodge, 
Dunham Wheeler, Dora Wheeler 
Keith, Carroll Beckwith, the art- 
ist, Mrs. Schuyler Van Rensse- 


laer, Lawrence Hutton and John 
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B. Leavitt, while “ Mark Twain,” Rev. Dr. Heber Newton, Mrs. Gen- 
eral Custer and Brander Matthews, have summered there. Twi- 
light Park has less of a purely literary and artistic flavor, but is 
largely made up of professional men and women, including Gene- 
ral George W. Wingate, S. C. T. Dodd, Professor Benjamin E. 
Smith, Rev. J. Howard Suydam, Rev. Madison C. Peters, Walter 
Satterlee, the artist, 
Dr. Harriet Barkeloo, 
Miss Mary A. Lath- 
bury, “Jennie June,” 
and Miss Frances E. 
Willard. 

The question of cost 
is one that interests 
everybody. A com- 
fortable summer cot- 
tage can be built and 
furnished for $1500, 
lot included, and a log 
cabin for less than 
$1oco, Taking into 
consideration the cost 
of taxes, repairs, main- 
tenance, and_ table 
board, the experience 
of cottagers has been 
that this style of living is not more expensive than that of ordinary 
boarding-houses, while far more economical than living in a hotel. 
In a cottage, however, there will be far more room (one house 
will contain 14 adults), and a home-like feeling is fostered that 
cannot be rated in dollars and cents, while for children there is 
no comparison between the two plans of summering. 

Where tents have been utilized as a cheap substitute for houses 
or for the benefit of living entirely in the open air, the expense is 
insignificant. The present article has been written in a perfectly 
comfortable tent, costing, with stove and piazza, hammock and 
rustic seats, hanging baskets, running water, and other appurte- 
nances, less than $200. Several similar structures have been 
erected in the different parks and are proving very popular. 

At Camp Comfort, near Bennington, in the Green Mountains, a 
number of simple and cheap houses have been built, costing with 
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housekeeping facilities less than $300 each. There is a central 
dining-hall for those who prefer going out to meals, and the residents 
have. enjoyed several seasons of outdoor life and freedom from 
conventionality at small outlay. The camp lies in a famous trout 
section and the company owning the property propose laying out 
an extensive game preserve ; none of the land is sold and houses 
are only leased, so that the enterprise is not strictly codperative. 

Experience has shown the need of strong and capable manage- 
ment, backed by ample financial resources to sustain and perfect 
a cottage colony. Nothing does itself, and improvements cost 
money and must be carefully planned at the outset. Unless due 
regard is paid to essentials, and especially to sanitary details, 
trouble is sure to follow. Social needs also require attention. 
Care must be taken in the choice of lot-owners, and there is always 
danger of discord and indifference, breeding trouble. The perma- 
nent outcome of these experiments will be watched, therefore, with 
interest. 

The accompanying illustrations will serve to show the salient 
features of some of the cottages in the Catskills and elsewhere, 
more particularly in theirinterior arrangements. In some cases the 
actual cost is given to indicate how little outlay is necessary to 
furnish a summer-home. The sketch of an artist’s log-cabin 
represents the summer-home of Dan. C. Beard, in Pike county, 
Pennsylvania, and is an example of what is called in the Adiron- 
dacks a “ refrigerator’? house, with an open-air parlor, having 
rooms on either side and overhead. It is cooler than a piazza and 

“more cosy, but hardly so economical. This cabin was planned for 
housekeeping and can accommodate a family of a dozen. 

It is hoped that these examples of how to live in comfort with 
the least waste of labor and money will lead others to establish 
similar enterprises in other sections, wherever land is cheap and 
accessible, so that thousands of weary men and women may regain 
health and taste the delights of free communion with nature. There 
is room for a hundred parks in the Catskills alone, and any com- 
pany of congenial souls who care to experiment can do so at little 
cost, by hiring an old farm-house as a center, putting it in charge 
of some smart Yankee housekeeper, and erecting tents or cabins 
all around it for occupancy. With taste, gumption, and a little 
capital there is no limit to the possibilities of such enterprises, and 

they are almost certain of success under favoring conditions. 
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OTWITHSTANDING the lack of 
commercial success which appar- 

ently has attended thus far every attempt 
to operate electric street-railway cars by 
means of storage-batteries, there has been 
little or no relaxation in the efforts of 
inventors to solve the problem. The 
widespread prejudice in the public mind 
against any and all systems of overhead 
electrical distribution, however unintelli- 
gent and unreasonable it may appear to 
those familiar with the subject in all its 
bearings, is nevertheless an existing fact, 
and must be met and dealt with as such. 
Nor can this feeling, at least under the 
conditions which exist in many places, 
justly be regarded as a wholly irrational 
one. In view of what has already been 
accomplished, it is idle to assert that it may 
not be possible to operate a street-railway 
system by storage-batteries, or by under- 
ground distribution, in such a manner as 
not only to furnish adequate accommoda- 
tion to the travelling public, but to insure 
profits to the transportation companies, 
which, if not excessive, shall be at least 
sufficient. It must be remembered that 
the objection to the overhead conductors 
is not removed, merely by the demonstra- 
tion of the fact that the question is not 
one of danger to human life, but is almost 
purely an esthetic one. Looking at the 
matter from no higher plane than the 
mere question of dollars and cents, the 
property-owner has an undoubted right to 
demand that the appearance of his prem- 
ises shall not be unnecessarily marred in 
order to increase the convenience of one 
portion of his fellow-citizens, or the bank- 
balances of another portion. Private in- 
terests must necessarily and rightfully be 
subordinated to the rights of the commu- 
nity, but this general principle confers no 
warrant for the infliction of injuries which 
can by any possibility be avoided. Hence 
if it can be successfully established that 


either a storage-battery system or a sys- 
tem of underground distribution is com- 
mercially practicable, it will find an im- 
portant field of operations impatiently 
awaiting its advent. 


THE question is often raised whether 
the improvements which have been made 
—say during the last five years—in storage- 
batteries have been such as to justify the 
expectation that the obstacles which have 
hitherto prevented their successful appli- 
cation to street-cars, speaking in a com- 
mercial sense, are likely to be overcome. 
These obstacles, when carefully consid- 
ered, are found to resolve themselves 
mainly into two, one of which is the great 
non-paying weight of the equipment of 
batteries which must be carried upon each 
car in order to furnish a sufficient amount 
of power, not only for its normal opera- 
tion, but for meeting such emergencies as 
are certain to occur, and the other is the 
comparatively short duration of life of the 
batteries themselves, as measured by the 
rate of depreciation. It may safely be 
affirmed that material progress has been 
made in a direction which tends to dimin- 
ish both these objections. The more re- 
cent and improved types of storage-bat- 
teries have been designed with special 
reference to the possibility of obtaining a 
high rate of discharge without at the same 
time disorganizing the materia] compo- 
nents of the cells. This result is advanta- 
geous in many ways. It increases the life 
of the cells, and thus directly reduces the 
cost of maintenance and renewal, while at 
the same time it largely diminishes the 
weight of battery necessary to be trans- 
ported in order to provide for a given 
maximum tractive effort. A moment’s 
consideration will show that if we have a 
given quantity of energy stored in a given 
weight of battery, we may cause a greater 
power to be given out for a short time or 
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a smaller power for a longer time, but the 
more rapidly we exhaust the contents of 
our battery the more frequently it will be 
necessary to refill or replace it. The re- 
placing of exhausted cells by refilled ones 
is a mere matter of mechanical detail, and 
presents no insuperable difficulty, but the 
real source of trouble has always been that 
a rapid rate of discharge has been found 
ruinous to the permanency of the bat- 
teries, and hence it has been necessary to 
carry a large number of cells, in order to 
be able to discharge them slowly, and yet 
get a sufficiently powerful current. Thus 
the improvements above referred to, while 
perhaps not tending to materially diminish 
the absolute weight of a battery in propor- 
tion to its storage capacity, nevertheless 
make it possible to very greatly reduce 
the weight which must be carried by a car 
in order to provide the necessary power for 
contingencies, 


A CORRESPONDENT of the New York 
Evening Post recently has given a very 
intelligent and interesting account of a 
storage-battery system which has been in 
operation since April, 1891, on the Milford 
and Hopedale railway, in Massachusetts. 
There are six miles of track and six cars, 
of the size and type of the ordinary two- 
horse street-car. There is a long grade of 
4 or 5 per cent. and a short one of Io per 
cent. When running down grade, the mo- 
tor acts as a dynamo, thus performing the 
double office of checking the speed of the 
car and of returning to the batteries a por- 
tion of the energy which had been previ- 
ously abstracted from them in ascending 
the incline; a conception due, we believe, 
to Mr. F. J. Sprague. The statement is 
made that on one round trip a series of 
precise measurements showed that 17 per 
cent. of the total energy drawn from the 


- batteries was returned to them in this way. 


The charging plant consists of two 20-light 
dynamos and two 60-horse-power engines, 
one of which, presumably, is used as a re- 
serve. The weight of battery carried by 
each car is given as 4200 pounds, and is 
placed, as usual, under the side seats. The 
statement is made that two 7%-horse- 
power motors are found to be ample for 


the cars used, while withthetrolley system 
two 15-horse-power motors are used, in 
recent practice, for the same size of car. 
This comparison is, of course, wholly fal- 
lacious, inasmuch as the capacity of a mo- 
tor to perform a given amount of mechan- 
ical work depends upon the quantity of 
electrical energy utilized by it, and cannot 
possibly be affected by a difference in the 
character of the source whence it has 
been derived. If equal work is to be done 
motors of equal capacity must be used. 
The plant described seems to have been 
designed and managed in an unusually in- 
telligent manner, and the results attained 
cannot fail to be of value. Unlike any 
system of central-station distribution, the 
problems to be met and overcome in re- 
spect to the successful application of the 
storage-battery in a small plant like this 
do not differ intrinsically from those which 
would be presented in an installation of 
almost any conceivable dimensions. The 
difficulties which would be encountered in 
an enlargement of the field of operations 
would be administrative rather than tech- 
nical. 


ONE of the most important undertak- 
ings now actually in progress in the way of 
an electric railway is the Cayadutta line 
which is being constructed for passenger, 
freight and general service between Fonda, 
Johnstown, and Gloversville, N. Y., and 
which will therefore come into direct com- 
petition with an existing steam railway 
connecting the same places. The new 
road will be seventeen miles in length. A 
single contract has been awarded to a New 
York firm for its entire construction and 
equipment, the estimated cost being about 
$300,000. The cost of the existing steam 
road and its equipment was about $500,000. 
A comparison of the financial results of the 
operations of these two competing lines 
will ultimately elicit no small amount of 
valuable information. 

There is a narrow-gage steam railway 
between Worcester and Lake Quinsiga- 
mond, Mass., used principally for summer- 
excursion traffic, which has recently been 
paralleled by an electric street line. The 
steam road is 2.7 miles in length, and ccst,. 
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including equipment, about $100,000, In 
1891 it carried 528,000 passengers, and 
earned $38,000 gross and $17,600 net. The 
parallel electric line is practically of the 
same length, and probably cost about half 
as much. With the same number of pas- 
sengers, its gross receipts would be $26,400. 
The steam line is operated very economi- 
cally, there being but nine persons in all 
employed, and it would seem to bea rather 
difficult matter for an electric system to 
show results much more satisfactory. It 
was at one time contemplated to apply 
electricity to this narrow-gage line, and 
considerable work was done several years 
ago in fitting it up for that purpose, but 
the plan has been, at least for the time, ap- 
parently abandoned. 


SOME of the leading railways which are 
equipping their lines with electric block- 
signal systems, have wisely determined to 
place the connecting electric wires under- 
ground. The Central Railroad of New 
Jersey has recently laid its lines in this 
manner through the city of Elizabeth, and 
now itis announced that the New York 
Central Railway is to lay its signal wires 
underground between Albany and Buffalo, 
having given an order for 12,672,000 feet 
of high-grade insulated wire, being some 
300 miles of 8-conductor cable. The man- 
ifest superiority of this method will doubt- 
less make itself apparent when the results 
of its operation for a year or two come to 
be examined. 


THE peculiar adaptation of electricity to 
mining work, by reason of its economy, 
flexibility and general convenience are now 
well recognized, but in its application to 
the operation of percussion drills many 
difficulties have been encountered. Most 
of these difficulties, however, have been so 
far surmounted that the electric drill has 
come to be regarded as a practical and 
useful instrument. It has been urged, with 
apparent reason, that the use of com- 
pressed air as a motor for drilling is 
almost a necessity in order to effect proper 
ventilation. Practical miners, however, 
say that instances in which the exhaust air 
from the drill is relied on for ventilation 


are very rare, so that this consideration 
has little real force. 


THE new central station of the Edison 
Electric Jlluminating Company of Boston, 
now approaching completion, described in 
arecent number of the Electrical Engineer, 
worthily represents the most advanced 
ideas in modern electrical engineering. The 
station has been located on ‘deep water, not 
only with a vizw to economy of transpor- 
tation of fuel, but to secure an ample 
supply of water for condensation at a nom- 
inal cost. The present station is only 
about one-fifth of the ultimate intended 
capacity, but is ample nevertheless to meet 
the demands of the present and the imme- 
diate future. The power equipment com- 
prises fifteen 325 horse-power boilers, and 
nine vertical condensing triple-expansion 
engines, six of 1500 horse-power and three 
of 750 horse-power, running at 120 revolu- 
tions under 160 pounds pressure. The 
electric generators are of the modern di- 
rect-current multipolar type, and are 
coupled in pairs direct to the engines. Each 
generator has a capacity of 160 volts and 
1333 amperes, giving an equivalent of 
about 5800 16-candle lamps for each engine 
when under full load. Each pair of gene- 
rators is connected with the mains on the 
three-wire system. The gross weight of 
each generator is 43,300 pounds, of which 
the armature alone is 10,900 pounds. The 
switches and regulating apparatus are 
mounted on marble slabs, and embody 
many novel features. There are at present 
connected to the mains in the district 
served the equivalent of 65,000 16-candle 
incandescent lamps, 400 arc lamps, and 
3000 horse-power of motors, in units vary- 
ing from 60 horse-power to 114 horse- 
power. There are about fifty miles of un- 
derground feeders and mains inconnection, 
some of which are of enormous capacity. 
The details of this installation are most 
admirable, both in conception and execu- 
tion, and embody all the latest improve- 
ments both in mechanical and electrical 
engineering. 


THE laying of a heavy submarine cable 
used to be regarded as a very formidable 
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undertaking, requiring much time and very 
elaborate preparations to prevent possible 
mischances. Mr. W. H. Preece, of the 
British Post Office Telegraphs, in a paper 
read before a learned society in London 
some years ago told of having seen a cable 
picked up in the Hudson river near New 
York, 114 miles in length, in forty minutes, 
and relaid on another route in six minutes, 
and observed that in England it would 
have taken one week to pick up and repair 
the cable and another week to relay it, 
which was no doubt to some extent a 
humorous exaggeration. A few days ago, 
however, an 18-conductor telephone cable 
5300 feet in length, was successfully laid 
across the same river from shore to shore 
in five minutes by the watch. 


A WRITER in the Electrical Engineer, in 
a review of the progress of electric lighting 
in England, gives some figures which ex- 
emplify in a most forcible manner the re- 
sults of over-much governmental and 
municipal interference in matters of this 
kind. Of the seventy-eight cities and 
towns which have obtained Parliamentary 
powers to construct and operate municipal 
electric plants, only two have thus far 
availed themselves of their franchises, while 
on the other hand out of the thirty-seven 
powers obtained by private corporations, 
twenty-two have resulted in the erection 
of central stations. The large provincial 
towns of the kingdom seem actually to 
have done nothing, the appreciation of the 
advantages of electricity apparently exist- 
ing only in the smaller towns and villages. 


Dr. R. H. THURSTON, in commenting 
upon the work of the Electrical Engineer- 
ing Department. of Cornell University, 
says that it has been proposed to inaugu- 
rate in that institution a course of lectures 
and design work relating to telegraphic 
and telephonic construction and practice, 
but adds that such a scheme cannot be 
carried out successfully without some as- 
sistance from the great corporations con- 
trolling these operation in this country, 
“which,” he says, “ have not been as much 
interested in their opportunities to do 
good work in this direction as have the 
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makers of light and power machinery. The 
latter have always been both liberal and 
helpful. The former take no interest in 
the subject and are inclined to make the 
wholea matter of commerce, simply.” That 
there is too much truth in this indictment is 
a matter of common observation. The short- 
sighted and narrow spirit of commercialism 
which for many years has apparently domi- 
nated the management of some of these 
large companies, especially the telegraph 
companies, must ultimately recoil upon 
themselves with most injurious effect. 
While during the past decade giant strides 
have been made in every other department 
of applied electricity, the advances in the 
department of telegraphy have been com- 
paratively unimportant. The younger, 
brighter and more enterprising employés 
of the telegraph companies, finding little 
encouragement for ambition, or scope for 
achievement, have been for the most part 
drawn away into other lines of more con- 
genial electrical work, until the telegraphic 
service has become as it were permeated 
with a sort of dry-rot. This should not be. 
There is as much scope for improvement. 
and as much need of it, in telegraphy as in 
any other field of human endeavor, and the 
management will find it to its ultimate 
advantage to wake up, and follow the en- 
lightened policy of the other electrical in- 
terests which has been so justly com- 
mended by Dr. Thurston. 


THE telegraphic circuits extending from 
London direct to the various cities of the 
Continent, fifty-nine in number, have been 
supplied with current since October, 1891, 
from storage-batteries arranged in groups. 
of fifty cells each. The cells are kept well 
charged and the E, M. F. is never permitted 
to fall below 1.95 volts per cell. The re- 
sults are said to be extremely satisfactory. 
In this country, in the larger stations, the 
telegraphic circuits are supplied directly 
by dynamo-electric machines without the 
intervention of storage-batteries. It is a 
much mooted question which plan is better. 
Each undoubtedly possesses certain ad- 
vantages lacking in the other, and there 
can be no question that either is prefer- 
able to the primary battery. There are 


now few towns in this country in which a 
main-line telegraphic battery is situated, 
which have not also an electric-lighting 
plant of some kind, and in all such cases 
it would certainly seem as if a storage- 
battery might be employed, and that it 
would not only give better service, but be 
considerably more economical than the 
primary batteries hitherto exclusively used 
in such cases. 


ELECTRICALLY-PROPELLED launches to 
the number of forty are to be provided for 
carrying passengers on the lagoons of 
Jackson Park during the World’s Fair. 
A contract for their construction has al- 
ready been made with a New York firm. 


Mr. W. E. J. DEMING states that he per- 
sonally investigated every fire in Minne- 
apolis during the year 1891 which by the 
remotest possibility could have been due 
to electric wires. There are in use in that 
city 60,000 incandescent and 2000 arc 
lights, not to mention motors and street- 
railway lines, but only eight fires proved 
to be due to electricity, and these involved 
a total loss of less than $100. If safe wir- 
ing in accordance with approved rules 
could be made compulsory, and could be 
enforced by competent and honest inspect- 
ors, the risk of fire from electric wires 
would be almost inappreciable. If the 
amount of dangerous wiring in existence 
were fully known, we think the wonder 
would be rather, not that there are so 
many fires, but that there are so few. 


A BUILDING erected recently in Denver, 
Col., contains some twenty rooms above 
the ground floor, intended to be occupied 
for light manufacturing purposes, which 
are to be supplied with power by electric 
motors from a single dynamo-plant located 
in the basement. From a switchboard in 
the basement, a separate distributing cir- 
cuit, provided with an ammeter, extends 
to the premises of each individual con- 
sumer, thus enabling tke actual power 
used by him to be checked by the engi- 
neer. This is an enterprise which appar- 
ently might be copied with great advan- 
tage and profit in thousands of places 
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throughout the country, where either 
steam or trustworthy water-powér is avail- 
able. 


WITHIN the past few years an increas- 
ing interest has been manifested in the im- 
portant question of highway improvement, 
and some creditable highway construction 
has been done, in New Jersey and else- 
where, with very beneficial results. But 
Mr. William Nelson Black, in an article in 
the Avectrical World, points out that even 
if only comparatively few of the main roads 
of the United States are to be improved, 
the cost will mount up to a sum which 
will be wholly inadmissible, and he further- 
more shows quite conclusively that a re- 
sort to the assistance of the State is not 
likely to help matters very much. Mr. 
Black considers, and in this we are in en- 
tire accord with him, that the most hope- 
ful solution of the problem of difficulty and 
discouragement that surrounds the Ameri- 
can farmer of to-day, is to be looked for in 
the general distribution of electric power 
over the whole country from central 
stations, and its utilization, not merely for 
transportation, but for all the work of the 
farm, now carried on so_ expensively, 
laboriously and inefficiently by the muscu- 
lar power of men and animals. It needs 
but little study of the actual figures to ap- 
preciate how enormous would be the 
magnitude of the saving if this most flexi- 
ble and tractable of all agents could be 
made to do even a comparatively small 
portion of the farm work of the United 
States. As Mr. Black pertinently remarks, 
it will be cheaper and more sensible to 
render the improved highways unneces- 
sary, than it will be to get the highways. 
We believe this to be the most important 
problem pressing for a practical solution 
to-day. It is one which will bear any 
amount of discussion. 


Messrs. A. W. HEAVISIDE and R. C. 
Jackson, in a paper read before the British 
Institute of Electrical Engineers, have 
given an interesting description of an 
alternating-current central-station lighting 
plant in Newcastle-on-Tyne. The capacity 
of the generators is 13714 kilowatts. The 
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four main circuits are carried underground 
in concentric cables insulated with vulcan- 
ized rubber and drawn into cast-iron pipes, 
of which about ten miles have been laid. 
The main circuits are worked at a pressure 
of 2000 volts, and the transformers are 
placed upon the consumers’ premises, as is 
usual in this country. The mean number 
of lamps in use during the year gave a 
capacity of 342,000 watts, equal approxi- 
mately to 6850 lamps American measure- 
ment. The price charged consumers, which 
was characterized as “ phenomenally low,” 
was 45 pence per Board-of-Trade unit, 
which may be reckoned as equivalent to 
0.75 cents per 16-candle lamp per hour, or 
25 per cent. less than the usual price in 
this country. This low price was, how- 
ever, rather a necessity, as the lighting had 
to be done in competition with gas at 4o 
cents per thousand, the price charged in 
Newcastle. The cost of the entire plant 
figured out £50 per kilowatt, equal to 
$186.50 per horse-power. The loss of 
energy in distribution, as determined from 
a comparison of the station meters with 
the consumers’ meters, amounted to 25.4 
per cent. The average proportion of lamps 
alight at any one time to the total number 
of lights installed was about 45 per cent. 
The average number of lamp-hours per 
annum for different classes of consumers 
was as follows: Restaurants, 1563; stores, 
459; offices, 499; private houses, 344. The 
average of lighting hours per annum was 
714. 

In a subsequent discussion of this paper, 
Mr. R. E. Crompton compared the results 
given with those of certain companies 
operating in London and using direct- 
current systems, in respect to the items of 
fuel, oil, stores, water, labor and superin- 
tendence, reaching the conclusion that 
these expenses were 40 per cent. more in 
the case of the alternating than in that of 
the direct system of supply. He stated 
that his own experience as an engineer had 
convinced him that even over an extended 
area the first cost of the alternating system 
showed little saving over that of the direct 
system. Per contra, Mr. W. H. Preece 
pointed out that a capital account of £50 
per kilowatt amounted to no more than 30 
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shillings per 8-candle lamp, which was less 
than the amount expended on mains alone 
by some of the low-pressure stations in 
London. He said that the total capital 
expenditure of some of these companies 
ran as high as £5 to £6 per 8-candle lamp. 
A system established in a town like New- 
castle, if installed at one-third the cost, 
could be operated at twice the expense and 
yet leave margin for a very handsome 
dividend. Mr. Heaviside said that all the 
paper pretended to be was a statement up 
to December 31, 1891, of what it had cost 
to putin an alternating plant and serve 
nine miles of route with eiectric energy, 
no promotion or other costs of like nature 
having been incurred ; in fact it was a case 
of electricity upon its merits. 


Ir is announced that an improved type- 
printing telegraph apparatus has recently 
been perfected, in which the transmitting 
apparatus is externally similar to an ordi- 
nary typewriter, and is operated in the 
same way, while the receiver automaticaily 
records the communication in transverse 
printed lines upon an endless band of 
paper eight inches wide. The transmitting 
operator, by means of his keyboard, has 
full control of the distant receiving instru- 
ment, and can vary the length of a line or 
the space between two successive para- 
graphs or telegrams at will. Itis said that 
a speed of 40 words per minute has been 
attained over a circuit of 300 miles, which 
is practically equal to that of any of the 
existing manual systems. 


THE manifestations of cosmical elec- 
tricity which have occurred during the pres- 
ent season have been in many respects not 
a little remarkable. Mr. John W. Rusk, an 
amateur scientist at Haines Corners, N.Y., 
a point in the Catskills some 2000 feet 
above tide-level, has been fortunate 
enough to secure some remarkable instan- 
taneous photographs of atmospheric elec- 
trical phenomena, which we have exam- 
ined with much interest. One of these 
shows a horizontally undulating discharge 
of great length, terminating apparently in 
a bright star-like point; another one shows 
a vertical flash which appears to the eye to 
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be bunched, at a point half way between the 
zenith and. the horizon, into an intricate 
and singularly contorted knot. The only 
apparent explanation of this strange ap- 
pearance is that it is a foreshortened view 
of the upper portion of the flash, which in 
reality pursued an irregular spiral course. 
Numerous thin, lateral branches, uniting 
with the main flashes, may be detected by 
careful observation, seeming to indicate 
that the principal discharge in each case 
may perhaps be due to an aggregation of 
lesser ones. Another class of electrical 
disturbances, bearing an intimate relation 
both to sunspots and to auroral displays, 
have also been remarkably frequent this 
season. The effect of these on telegraph 
lines and on submarine cables has been so 
remarkable as to attract universal atten- 
tion. On July 16, and again on August 12, 
the manifestations were so violent that the 
entire telegraphic service of the United 
States was practically paralyzed for several 
hours. The direction of the current on a 
New York-Providence circuit was reversed 
over 150 times within 15 minutes, and a 
difference of potential of no less than 492 
volts was at one time found to exist be- 
tween the earth in New York and the 
earth in Boston. Some of the phenomena 
observed are difficult to be accounted for 
on any rational theory of cosmic action. 


THE average cost of exhausting incan- 
descent lamp-bulbs by means of the Geiss- 
ler pump, in a manufactory having an 
output of about 2000 lamps per day, is 


given as a trifle above 114 cents per lamp. 
The preliminary exhaustion, to within 
about half an inch of barometeric pressure, 
is effected by a specially designed mechani- 
cal pump. 


Mr. F. P. MILLUs has sent us an instan- 
taneous photograph of one of the most re- 
markable exhibitions of lightning we have 
ever seen, which was secured on Lake 
Superior, near Marquette, Mich. The prin- 
cipal flash, which extends from the zenith 


to the water's edge, is vertical and nearly 
straight, and as it isapparently beyond the 
horizon line, and several miles distant, 
it must have been of enormous length and 
volume. The forked appearance is very 
conspicuous, all the branches being direct- 
ed downward, and one of them passing 
below the horizon line. One is lost in 
amazement in trying to imagine the differ- 
ence of potential capable of producing 
such a prodigious discharge of electricity. 


Ir is announced that arrangements have 
been made by which the entire output of 
the Anaconda copper mines is to be refined 
by the electrolytic process at the works of 
the Baltimore Electric Co., instead of send- 
ing it to Europeasheretofore. The works 
in Baltimore are now in process of enlarge- 
ment to a capacity which will permit 
4,000,000 pounds of copper ore per month 
to be treated. 


IN a paper read before the Institute of 
Electrical Engineers, Mr. Nelson W. 
Perry enters a plea in behalf of the series 
system of current distribution for electric- 
railway work. The limitations of con- 
stant potential distribution are well under- 
stood among electrical engineers. At a 
maximum pressure of 500 volts, the limit 
of distance in economical distribution is 
soon reached, yet there are many reasons 
which preclude the employment of a higher 
pressure. Theoretically, long-distance 
work can be most effectively carried out 
by conductors of uniform size traversed 
by a constant current, but the unavoidable 
complications of apparatus, and the diffi- 
culties of detail which arise at every step, 
would seem to render the problem of de- 
vising an efficient series system for rail- 
way work almost a hopeless one. While 
the suggestions of Mr. Perry are ingenious 
and in many respects novel, we neverthe- 
less fear that when submitted to the try- 
ing ordeal of a practical demonstration 
they will fail to meet the requirements of 
the case. 
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T is an interesting fact, to be explained 

perians on economic grounds, that 
in London the distribution of hydraulic 
power from acentral station to elevators, 
cranes, etc., has been developed as it has 
not been in this country. A paper on this 
subject was recently read in London by 
Mr. E. V. Ellington, giving some facts 
from the practice of the Hydraulic Power 
Company ofthat city. The principle of ac- 
tion in hydraulic systems of this order is that 
of the practical incompressibility of water. 
If water be pumped into a vessel fitted 
with a piston or plunger and loaded with 
a given weight, it is obvious that the 
plunger will not rise till the pressure per 
square inch upon the water is in excess 
of that exerted upon that water by the 
weight of the plunger. If a system of 
closed pipes be taken from the chamber 
carrying this weighted plunger, it is obvi- 
ous that the pressure in these pipes will be 
the same as that in the chamber, and that, 
if by opening a valve from such a pipe that 
water can pass against the movable ram 
of acrane or elevator, a force is exerted 
per square inch of ram area the same as 
that in the accumulating reservoir. If the 
volume of the accumulator pistons be 
made large, it is obvious that very consid- 
erable drafts of water can be made upon 
the system without the fall of pressure 
amounting to anything, and it is exceed- 
ingly simple so to arrange the throttle 
valves of the pumping plant that the 
pumps shall work slowly when the ac- 
cumulators are full or nearly full with the 
_ plungers protruding from them, but shall 
work more rapidly when the accumulators 
are empty because of drafts from the ser- 
vice main. The pressure used in London 
is 700 pounds to the square inch; at this 
pressure two and-a-half gallons furnish the 
equivalent of one horse-power in foot 
pounds. They endeavor to keep the di- 
ameter of the pipes large enough so that 


Conducted by Frederic R. Hutton. 


864 


the velocity of flow in them shall not ex- 
ceed five feet to the second, in which case 
the loss of pressure is usually so small as to 
‘be negligible. For elevators and cranes 
the experience of the company has been 
that they are able to obtain at the working 
point an efficiency of 55 per cent. of the 
power put in at the steam end of the 
pumps. 


FIBER-GRAPHITE is the name given to a 
new material presented to the use of engi- 
neers as a material for lining boxes and 
bearings. It is the invention of Mr. P. H. 
Holmes, of Gardiner, Maine, and consists 
of a mixture of wood-pulp and finely di- 
vided graphite thoroughly incorporated to- 
gether with linseed-oil as a vehicle. The 
mixture, having been molded into the 
required shape, is pressed with great press- 
ure and dried, in which shape it is ready 
for use. The lubricating properties of 
graphite have long been known, but 
this device making it an integral part of 
the bearing surface, has given a satisfac- 
tion which leayes for many purposes 
but little to be desired. The bearings 
run without oil, by which of course are 
avoided not only the expense of the 
lubricating material, but the dirt and in- 
jury which oil may cause, and the danger 
from fire. Exceedingly satisfactory results 
have been obtained both in the field of 
ordinary machine bearings and in the 
departments of electricity and engine- 
building. Its application differs from that 
accorded to metaline, which was used in 
pencils inserted into a special bushing. 
The action of the new material under 
long-continued service, and the shocks 
from alteration of strains such as occur in 
connecting rods, will be watched with in- 
terest. A paper on the subject presented 
at the recent meeting of the American So- 
ciety of Mechanical Engineers called outa 
discussion of considerable interest. With 
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the roller and ball bearing the new mate- 
rial will tend materially to diminish the 
hurtful losses from friction in machine 
design. 


ATTENTION is being directed anew in 
several of our large cities tothe use of com- 
pressed air for street-car propulsion. In 
some cases the nuisance of the stables and 
the value of the ground which they occupy 
are prominent factors, outside of the ex- 
pense of the horses themselves. In others 
the prejudice against the electric railway 
with accessible wires prevents the introduc- 
tion of that convenient form of road, and 
makes the compressed-air solution almost 
a necessity. It is by no means settled, 
however, by which of the various forms 
it is practicable to have the compressed air 
applied. The electric street-railway has at 
least had this effect upon the compressed- 
air system,—that it compels it in this coun- 
try to a greater speed than is exacted from 
the successful roads of the compressed-air 
type in Europe; and moreover in many 
districts of this country the compressed- 
air system meets obstacles unknown amid 
the milder climates of Europe. 

Leaving aside for the moment many de- 
tails of the application of compressed air, 
there are two fundamental distinctions of 
method. The first one is perhaps the 
most natural and involves the use of motor 
cars containing tanks of large volume to 
be charged at the power-house with air at 
a high pressure, sufficient in quantity to 
run the motor for its trip. This system is 
analogous to the storage-battery method 
in electric systems, and is open to the same 
difficulties. The first is the great weight 
of the storage appliances, and the second 
is the inconvenience from its exhaustion 
while in transit, making it necessary that 
the car be towed into the power-house when 
its own supply has failed to the manifest 
disturbance of regular trips and the an- 
noyance of its patrons. It is also necessary 
that the air be compressed at the power- 
house to a high pressure in order that 
a sufficient weight of it may be stored in 
any reasonable volume for use on a trip 
of any ordinary length. Inasmuch as the 
compression must necessarily be accom- 


panied by the development of heat in the 
compressed air in amount proportional to 
the degree of compression, it would appear 
that with high pressures to be carried any 
distance, and be held for any time, there 
must be from the cooling a material loss 
of efficiency as compared with a method 
not calling for such a_ considerable 
compression. It is judicious of course in 
motors of this type to use the multiple- 
expansion principle, so that high-pressure 
air coming on a cylinder of small diameter 
Shall permit the escape of the air from the 
exhaust of the final cylinder of relatively 
larger diameter at a pressure nearly that 
of the atmosphere. The alternative plan 
in this system is to introduce a reducing 
valve between the high-pressure reservoir 
and the engine, so that the latter shall re- 
ceive the air at the usual and normal 
pressures. The reducing valve introduces 
some heat into the air by reason of the 
friction through the constricted passage, 
but this heat can readily be obtained more 
satisfactorily in other ways, and the reduc- 
ing system is not generally preferred. 

The second general method of applying 
compressed air involves the carrying of a 
main under ground along the line of the 
route, from which the reservoirs under the 
seats of the cars can obtain supplies of air 
at intervals. Two competing systems in- 
volving this principle differ in the amount 
of pressure carried in the mains and to be 
used at the car, and in the mechanical de- 
tails employed to get the air from the 
main into the reservoirs. The presumption 
would seem to be in favor of the plan using 
the low pressure, if the mechanical details 
were equal in the two plans. The idea of 
both is that at intersections of streets 
where the car would naturally stop to take 
on or let off passengers a connection shall 
be made by a suitable conduit between the 
car and the main through a man-hole 
plate in the street. A very few seconds 
of rest recharge the reservoir, and the car, 
severing its connection with the main and 
closing the outlet by the severance, starts 
off with fresh vigor. At most and worst 
the car has only to run between the man- 
holes, and the driver should never let his 
pressure fall to a point where there should 
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be any danger of this. When this system 
was first proposed some years ago, in the 
experimental example it was possible to 
recharge the car without its coming to an 
absolute rest, but of course in daily service 
with connections deteriorated from use 
such precision could not be depended 
upon. It is not desirable in most cases. 
The compressed-air motor, with its ab- 
sence of smoke, cinders, heat, danger, and 
notable noise, will be a successful competi- 
tor with any other form of motor, if its 
commercial success can be established and 
its satisfactory working depended upon. 
There is avoided the loss of power which 
attaches to the cable system, and in quiet 
Streets the noise of the continuous run- 
ning cable and its sheaves. 


WHILE the conception of artificially 
cooling the air to be introduced in the hot 
season into hospitals and theaters has 
been before the minds of engineers and 
sanitarians for some years, it does not 
seem to have suggested itself that the 
same principles should be applied to large 
cflice buildings where as many people are 
assembled for business purposes, and where 
the wear and tear of mind and body would 
be much diminished if the air in the rooms 
were kept below 70° instead of above 80° 
in the tropical season. A recent paper by 
Mr. A. R. Wolff, member of the American 
Society of Mechanical Engineers, has con- 
sidered this subject with some interesting 
results. Allowing 2000 cubic feet of air 
per hour per person, there must be 
put into motion 147.2 pounds of air, and 
to lower this weight of air ten degrees re- 
quires the absorption of 350 heat units per 
hour. While to do this work for a thou- 
sand persons by ice, at $5.00 per ton, would 
cost $5.00 per hour,—a figure practically 
prohibitory,— it can be done on an ammonia 
ice-machine upon the principles of me- 
chanical refrigeration with coal, at $3.00 
per ton, for fifteen cents per hour for each 
thousand persons. This would have to be 
increased by the general items, such as 
supplies, attendance, interest, etc., but a 
higher rental could be charged in arti- 
ficially-cooled offices, which would more 
than offset the increased outlay, particu- 
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larly if rent day, with its adjustment of 
price for the following year should fall in 
such intemperate cycles as engineers and 
other office-workers experienced during 
the last days of July, 1892. 


THE Pennsylvania Railway Company is 
making use of an ingenious form of pipe- 
joint. A special fitting is cast, having a 
flanged joint, whose plane cuts the axis of 
the fitting and pipe at forty-five degrees. 
It is obvious that when the two halves are 
so put together that the long elements of 
the cylinder of one section are continuous 
with the short elements of the other sec- 
tion, we have a plain, straight joint ina 
continuous pipe, while with the flange 
turned 180 degrees from this position, so 
that the short elements match short ele- 
ments on the two sections, we have a ninety- 
degree elbow, and midway, or at ninety 
degrees from the first position, there isa 
forty-five degree elbow formed. The joint 
in the flange is made with a ring so as to 
be tight. It is necessary, in such a flange, 
that the number of bolt-holes be multiples 
of four. 


A NEWand very compact form of damper- 
regulating device has recently been pre- 
sented by Mr. John Levy, of Canada. As 
applied to a balance disk damper ina pipe 
or flue, the spindle of the latter carries a 
pinion; this pinion gears into a rack which 
is moved in one direction by the action of 
steam pressure from the boiler tending to 
close the damper and in the other by a 
spring compressed by an adjusting nut so as 
to hold the steam in equilibrium at the de- 
sired pressure. Should the steam pressure 
rise, the piston moves upwards, pressing 
the spring and closing the damper; under 
a fall of pressure the spring forces the pis- 
ton back and opens the damper correspond- 
ingly. The piston is expected to be at the 
bottom of its cylinder when the damper is 
wide open. 


AN interesting application of the princi- 
ple of automatic regulation of draft was 
recently applied in this city by Mr. A. A. 
Cary, member of the American Society of 
Mechanical Engineers. The draft of the 
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steam-boiler was furnished by a fan-blower, 
and, between the driving-shafting turn- 
ing at constant speed and the counter- 
shaft of the blower, was introduced a vary- 
ing-speed mechanism so that the blower 
would have its number of revolutions 
increased or diminished according to the 
adjustment of the speed device. This 
adjustment was made automatically by 
the steam pressure, so that as the steam 
pressure rose the blower wou!d be slowed 
down, but as the steam pressure fell 
the blower would be speeded up. The 
most convenient speed device for a case 
such as this is probably a pair of cones 
if the driving belt is crossed, which must 
become conoids if the belt is open. The 
belt, guided by a fork, will run the 
driven shaft faster than the driver when 
the belt is nearer the large end of the driv- 
ing cone, but slower than the driver when 
the belt is near the small base. The conoid- 
al shape is required for the open belt (un- 
less the belt is quite long), if the belt is to 
have equal tension at all points, due to the 
varying length of the part of surface of 
the cone which the belt touches at dif- 
ferent points of its length. 


AN increasing amount of literature is 
accumulating on the subject of rope-driv- 
ing as a means of transmitting power to 
machinery. It is interesting to observe 
that the cable-railroad in San Francisco 
seems to favor rope-driving from the main 
engine to the jack shaft almost with- 
out exception, while in the Mississippi 
valley it seems to compete with gearing for 
this purpose. There are two systems of 
rope-driving, known as the English and 
the American; the English system in- 
volves the use of a number of separate 
ropes, running side by side, each having its 
own splice. The American system, on the 
other hand, is to use one continuous rope 
making several turns around each pulley,the 
successive turns filling successive grooves, 
and the slack taken up by a bight of the 
rope passing over an idle pulley, strained 
either positively or by a weight. There is, 
of course, but one splice in the American 
system. It is doubtless the case that each 
system will have its own advantages under 


special conditions. In the English system 
of multiple ropes they will hang slack as 
they stretch until they commence to slip 
by too little tension. This very slackness 
brings a less severe side strain on the bear- 
ings, and in the multiple system single 
ropes can be replaced successfully as they 
may show signs of slackening or giving 
out. There will generally be a sufficient 
excess of rope so that a drive can be run 
with one of its components slack or broken 
until it may be convenient to shut down. 
In the American system, on the other 
hand, while they are not annoyed by the 
slipping, the failure of the splice shuts 
down the entire drive until it can be made 
good. 

Rope-driving competes with gearing and 
with flat belting. For the transmission of 
large powers in shops and _ subsidiary 
transmissions the flat belt has so many ad- 
vantages that the rope scarcely may be 
there considered. It has naturally had an 
extensive field in England, where the his- 
torical system of distribution of power, 
illustrated by Fairbairn and the early mill- 
wrights, carried the power from the steam- 
engine in the basement upwards to the 
successive floors by a vertical shaft from 
which to horizontal lines the motion was 
taken off by sets of double-bevel gears. 
The superior lightness of the rope-drive, 
doing away as it did with the noise, friction, 
and weight of the vertical shaft and its 
gears, was obviously an immense improve- 
ment, and their millwrights were not slow 
to perceive it. There was obtained absence 
of vibration in the building which made 
possible a lighter building and fixtures, 
and had the result of reducing the first 
cost of the plant. Rope-driving, more- 
over, has very great advantages over 
flat transmission in the ease with which cor- 
ners can be turned, and in the satisfactory 
working, particularly under the American 
system, where the driving and driven shafts 
are directly over each other. The weight 
of the broad, flat belt sometimes introduces 
atension sufficient to diminish very serious- 
ly the pressure for contact on the lowest 
pulley. In any case ropes can be run 
slacker than a flat belt to do the same 
work, inasmuch as the rope running in a 
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groove in the face of a pulley has greater 
hold than the flat belt upon the flat sur- 
face. In English practice the coefficient 
between the rope and the pulley is said to 
to be three times that of the flat belt. With 
rope-drives, moreover, it is by no means 
necessary that the driving and driven shafts 
be essentially parallel to each other. In 
cases where the different parts of the 
building settle unevenly, the rope-drive 
offers notable advantages. At very high 
speeds ropes are not troubled with the 
difficulty Trom entrained air which seems 
to follow the working side of the belt and 
the pulley, and while, of course, the centri- 
fugal force developed in ropes of high 
speed cannot be neglected, yet it appears 
in the actual working, due perhaps to the 
wedging action in the grooves, that it does 
not act as prejudicially as in the flat belt 
all in one piece. 

It is the practice in this country thor- 
oughly to lubricate the ropes used in driv- 
ing with graphite and tallow, working the 
lubricant between the strands, so as to 
reach every fiber if possible. The English 


practice as recorded by Mr. William M. 


Bell in a recent paper implies the use of 
the rope without such preparation, beyond 
an occasional dressing with castor oil to 
prevent brittleness in the fiber. The best 
service for indoor drives seems to be got- 
ten from cotton, flax, hemp, or manilla. 
The angle to be used for the grooves in 
the pulleys in rope transmission seems to 
be still a subject of discussion. The first 
pioneer in this field in England, Mr. James 
Combe, of Belfast, used forty-five degrees 
in 1860, which seems to be still the favor- 
ite design, but thirty degrees is also in 
use, and sixty degrees as well as fifty-three, 
which latter has been proposed for a com- 
promise between forty-five and sixty. But 
some successful practice in New England 
uses a forty-five degree groove, the contact 
being a curve tangent to the forty-five de- 
gree slope, struck with a radius of seven 
inches for a 134 rope. 

Rope-drives are figured as costing from 
one-half to two-thirds that of flat leather. 
The pulley diameter has an important ef- 
fect upon the life of a rope drive, a ratio of 
thirty to forty diameters being a satisfac- 
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tory one, and permitting a life of many 
years, in some cases as high as from ten to 
fifteen before it has to be replaced. 


A FORM of sheave for rope-driving has 
recently been brought out, which contains 
some novel features. Instead of being all 
in one piece, with the necessary number of 
grooves, the sheave is made in sections, a 
single set of arms carrying a single groove, 
and between the single sheaves thus 
formed grooved rings can be bolted so 
that any desired width can be gotten, and 
the number of the ropes in the drive 
easily and constantly increased. Such a 
sectional pulley, moreover, can be more 
satisfactorily balanced in use than when the 
sheave is all in one piece. 


WHILE the ordinary form of water-wheel 
governor is sufficiently sensitive for many 
purposes, yet in the use of water-power 
to drive dynamos, with the necessity for an 
automatic regulation of the power, since the 
load may vary with the phenomenal rapid- 
ity sometimes experienced in this practice, 
the attention of engineers has been di- 
rected to improving this form of appa- 
ratus. The old form in very general use 
involves a ratchet wheel with dogs. The 
arm carrying the dogs was reciprocated 
regularly, and the revolving balls of the 
governor rendered inoperative either the 
dog by which the gate was lifted, or the 
dog by which it was lowered, as the varia- 
tion in speed might occasion. Where 
there is no reason for economizing water, 
the plan carried out by Mr. F. E. Pritchard 
at Oswego, in which he made use of a rheo- 
stat of iron wire, nearly equal to the gross 
capacity of the generator, is of course a 
practical solution. At normal demand for 
current this was out of use, but by an au- 
tomatic device, if at any time the speed 
was increased from five to seven per cent., 
there was as much current shifted into the 
rheostat and absorbed by it as when the 
outside resistance was normal. 


CHICAGO contemplates the erection of a 
chimney which is to be of steel and 350 
feet high. The lower 75 feet is lined 
with fire-brick eight inches in thick- 
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ness, supported at intervals of 25 feet by 
an angle iron riveted to the steel shell, so 
that the lining and shell shall expand in- 
dependently of each other; above the 75- 
foot line hollow tile is used for the rest of 
theway. The plate is 3 of an inch thick at 
the bottom, and is gradually reduced to 
*; of an inch at the top. The outside 
diameter is 9 feet 5 inches, while, if made 
of brick, the usual proportions would re- 
quire that it should be 16 feet 6 inches in 
diameter, It rests upon the usual founda- 
tions required for high buildings in that 
district, which consists of a grillage of 
steel rails laid in cement, resting upon a 
cement layer upon the ground ; on top of 
the rails is a layer of beams on which rests 
the cast-iron shoe that takes the shell of 
the stack. 


THERE has recently been brought out 
in Boston a new tool for boring holes of 
more than one geometrical form. It has 
long been known that a square hole could 
be bored, but the principle by which this 
is effected is now extended to the produc- 
tion of triangular, hexagonal, or octagonal 
shapes. The drill-shank carries a cam at- 
tached to acam arm, and on its end is a 
slide bed and a slide carrier with cam-pin 
and roller. The necessary adjusting nuts 
adapt thearrangement for different sizes and 
for the variations in the shape of the holes. 


A RECENT interesting extension of the 
field of the submarine diver has been made 
in Italy. The ordinary submarine vessel 
has been intended and designed almost 
exclusively for use in war and as a weapon 
of offense; it has been left for the Italians 
to organize a company for the recovery of 
submarine goods, and to design a sub- 
marine vessel with this object in view. It 
is a steel vessel, very much the shape of 
Columbus’s egg amidships, 28 feet long, 
6% feet broad at its widest point, and 93¢ 
feet deep. The screw is driven by an 
electric motor, and it is intended to carry 
five men for forty-eight hours under water. 
An air-lock arrangement near the stern per- 
mits the crew, if properly equipped with 
divers’ dress, to leave the vessel without 
admitting water into it. 


AN ingenious application of mechanical 
principles has recently been made in Eng- 
land for the washing of sand used in the 
filter-beds of waterworks plants, where the 
water contains much solid matter in sus- 
pension, and filtration ona large scale is 
necessary. The most satisfactory method 
of such filtration is to cause the muddy 
water to percolate through beds of gravel 
and sand, in the interstices bf which the 
earthy matters shall be left behind. The 
consequence is that after not many hours 
of use the filter clogs by the filling of all 
these interstices, and the cleansing of the 
sand becomes necessary. The method 
used for cleansing at Kew Bridge, and de- 
scribed in London Lugzneertng, involves 
the use of a series of cast-iron hoppers 
placed about seven feet apart. Each hop- 
per is provided near the bottom with a 
3g-1nch jet pipe connected to a main in 
which a pressure is maintained equivalent 
to a head of 75 to 100 feet. This jet dis- 
charges into the open end of a two-inch 
delivery pipe, which passes upward ob- 
liquely to discharge into the next hopper 
of the series, and by an injector action dis- 
charges the sand and water into the next 
hopper. The dirty sand from the filters is 
scraped into heaps in the usual way, and 
wheeled into a receptacle from which it is 
raised by a similar injector into the first 
of the hoppers. The last hopper dis- 
charges the clean sand into a truck on the 
filter-bed, leaving the lighter dirt behind it 
in the successive hoppers of the series. 
Five thousand gallons of water are used 
per cubic yard. 


IT is interesting to observe the attention 
which is being given in England, as well as 
in this country, to the development of 
small motors to furnish the power which is 
required in detached houses or in suburban 
districts to meet the needs which in our 
complex civilization are supplied in the 
cities from large plants. The fundamental 
condition of such problems is that no 
skilled labor of an engine runner shall be 
required, and that there shall be no danger 
from the storage of large quantities of 
power in boilers or other reservoirs, from 
which their sudden release might work 
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harm. The cleanliness, the coolness, and 
the absence of products of combustion 
from the incandescent electric light, have 
given it a warm place in the favor of those 
who occupy country mansions as a competi- 
tor with oil or gas. And if the oil orgas can 
be utilized in a suitable engine which shall 
drive the necessary dynamo for supplying 
current in a satisfactory manner, it would 
seem that the development of the oil and 
gas engine was a promising field. 

The difficulty which has to be sur- 
mounted in the case of the glow-lamp 
is the irregularity of the rotational speed 
of thees gas engines, even with their heavy 
fly-wheel, when they are not fully loaded. 
Under these circumstances gas is not 
taken into the working cylinder at every 
stroke, and there will be an acceleration 
above the mean, and a drop below the 
mean, due to the varying effort at the suc- 
cessive strokes, which tells disagreeably 
upon the light. This difficulty can be 


mitigated by interposing a storage battery 
as a condenser between the motor and the 
line, but unfortunately this additional 
complication is just unsatisfactory enough 


to make the venture at the present time 
somewhat of an experiment. It has been 
mitigated upon some special designs of dy- 
namo by putting steel disk fly-wheels upon 
the revolving armature, so that the living 
force which is stored directly in the arma- 
ture may keep up its speed even if the 
motor should vary. 

Where gas is available, recent experi- 
ments would indicate that a brake horse- 
power can be had at an expenditure of 
from nineteen to twenty-four cubic feet per 
hour, and as one brake horse-power is 
usually figured to be capable of running 
ten sixteen candle-power glow-lamps_ it 
would appear that at the ordinary price of 
gas, the equivalent illumination can be se- 
cured by a gas engine and dynamo combi- 
nation at considerably less cost than the 
gas burned directly with the attending 
advantages. Moreover, where the motor 
isin use, itcan be applied for other pur- 
poses, such as running an elevator, or 
pumping, or for any of the services which 
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will at once occur to any one who has the 
power at his command. These facts give 
especial interest to the extensive exhibi- 
tors of these types of motors in recent ex- 
positions. 

Of course where gas is supplied there 
are considerable advantages in its use as 
compared with oil. The oil engine must 
make the oil into gas, and the question is 
whether it can be done most economically 
by the riotor itself, as needed, or on a 
larger scale at the gas works. Of course 
the presumption would be in favor of the 
economy of doing it on a large scale, but 
when account is taken of the fact that the 
consumers pay the company for part of the 
enormous leakage which they concede, and 
for the dividends which they hope for, it 
may be questioned whether the manufac- 
ture of the gas as required in the oil en- 
gine may not really be the cheaper, in 
spite of its apparent drawbacks. 

A classification of the different types of 
motors seeking the English market shows 
that the differences between them can be 
grouped under three heads. First, those 
having an attachment by which the oil is 
made into a spray with air, which spray can 
be readily converted into a vapor in shape 
for ignition upon its entrance into the 
working chamber. 

The second class contains those differ- 
ing from each other in the detail of hav- 
ing the gaseous vapor received and con- 
verted in an extension of the working 
cylinder, and open to it, or in a jacket ex- 
tension of the working cylinder having a 
closed connection between the two, opened 
only by the admission valve. 

The third class contains those which 
convert the oil in a separate vaporizer 
heated by an oil lamp using a forced com- 
bustion, All the classes can be separated 
with respect to the method by which the 
charge in the cylinder is ignited, using 
either an electric spark, an ignition tube 
heated by an oil lamp, or by the heat re- 
ceived from the hot walls of the combus- 
tion chamber aided by that due to the com- 
pression of the gas by the working or a 
detached cylinder. 


Conducted by Barr Ferree. 


PAPER on “Architectural Problems 

in Great Cities,” read before the 
American Economic Association at its 
meeting at Chautauqua in August, dealt 
with some novel aspects of architecture. 
Architecture in great cities, and especially 
in American cities, is no longer the orna- 
mental and ornamented art it was in “the 
good old times.” The middle ages were 
distinctively an art era: the nineteenth 
century is as distinctively a business and 
manufacturing epoch. The conditions 
which prevailed in the one do not prevail 
in the other. We have not passed beyond 


appreciation of beautiful churches and 
splendid public buildings, albeit we have 
few examples of either on which to feast 
our eyes and imaginations in this country, 
but we have long since passed the point at 
which these fascinating structures make 


up the sum total of architectural work. 
As the medizval cathedral is the most 
conspicuous object in the old continental 
cities, so the modern office-building is the 
type of architecture in the new cities of 
the new world. We may deplore the lack 
of picturesque variety in the sky-lines of 
our cities; we may regret the departure of 
the art days of the past; but if we would 
console ourselves for these changed condi- 
tions, and find satisfaction in the work of 
the present day, we must admit, once and 
for all, that we build under conditions of 
our own, which have no precedent in for- 
mer times. We must measure our work 
by our own standards and requirements, 
not by those of a dead past. No one 
thinks of passing on the beauty—or ugli- 
ness—of modern fashions simply because 
they are not modelled on those of the 
thirteenth century; why then should we 
make the architectural productions of that 
time, great and beautiful and wonderful as 
they are, the criterion of modern architec- 
ture? Yet consciously or unconsciously 
this is what the larger part of writers and 


critics of architecture do. Pick up any 
guide-book, run through any encyclope- 
dia, and the buildings described as char- 
acteristic of any city will be the great 
churches, the city-hall, if there be one, the 
public buildings, and perhaps the most 
noteworthy — which being interpreted 
means the most ornamental—of mercan- 
tile and financial structures. Possibly the 
residence of some noted citizen, or the 
scene of some celebrated event may be 
noticed; the great mass of city buildings 
are unmentioned, because, it may be sup- 
posed, they are too insignificant. It is 
characteristic of the times to omit the 
many for the few, to single out individuals 
at the expense of the bulk of society. 

Any study of city architecture which 
ignores the conditions under which mod- 
ern cities thrive and grow, no matter how 
minutely special structures may be de- 
scribed, falls ludicrously short of com- 
pleteness. “Hamlet” with Hamlet left out 
would be a very singular play indeed. 
New York minus its tenements would not 
know itself. Tenements and stores and 
private dwellings and apartment-houses 
and office-buildings and railroad-stations 
and factories and warehouses—the thou- 
sand and one forms of structure pressed 
into service by the requirements of 
city life or the necessity of business—may 
not always be models of architectural ele- 
gance, but they make the bulk of the city, 
give it form and definiteness, express its 
relative prosperity and greatness. The 
“400” may give elegance to society, just as 
the churches and public buildings do to 
municipal architecture, but it is the masses 
which make the city what it is, and even 
give distinctiveness to the chosen. Tene- 
ments and factories may be utterly uninter- 
esting as specimens of architecture, but 
they are part of the essential structures of 
great cities like London and New York. 
The greatest achievements of modern ar- 
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chitects have not been in the production 
of monumental edifices, but in improving 
ordinary dwellings, until the old-fashioned 
house, temporarily diverted to office use by 
the changes of fashion and the fluctuation 
of population, has evolved into the great 
modern office-building of to-day, with its 
thousands of tenants, its multiplicity of 
devices for shortening work, improving 
health, bettering humanity, and—it must 
be said—increasing the rent and adding to 
the wealth of the landlord. The thought 
of the time runs to business and money- 
getting : what more natural than that our ar- 
chitecture should bear the impress of these 
national sentiments, and be looked upon 
chiefly as a source of revenue and as fulfil- 
ling business conditions? This may not 
be the best model for human thought to 
mold itself on, it may not be the best form 
for architecture to seek to give expression 
to, but we think so and buiid so, and, until 
our thoughts change, we will keep on 
building so. The sooner the inevitable is 
admitted the better. All modern office- 
buildings do not fulfil modern require- 
ments either in points of convenience or 
in utility; they are frequently wanting in 
architectural expression, and too often in- 
dicate their money-making qualities. But 
we have many structures of which, not- 
withstanding their faults, we may well be 
pround, And they are more than sources 
of pride—they mark a positive contribu- 
tion to the betterment of human life. 
These, however, are but a few of the 
problems suggested by the study of archi- 
tecture in great cities. The massing of a 
great population within narrow limits, the 
very situation and plan of the city itself, 
provides a problem not only of transporta- 
tion but of architecture. The question of 
rents and revenue is another powerful fac- 
tor in the development of modern archi- 
tecture, the last element perhaps exerting 
" more direct influence than any other single 
one. Men nowadays do not build for art’s 
sake, but for the money they can make. 
Buildings are investments, and stand on 
the same foundation as stocks and bonds 
and other revenue-securing commodities. 
The art element passes into comparative 
insignificance in connection with these. 
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When we are prone to lament the lost ar- 
chitecture of the past, and bewail the fact 
that we cannot produce structures such as 
our remote ancestors did off-hand, as it 
were, it would be well to remember the 
actual status of the art among us. Take 
the question of population. Two-thirds of 
the people of New York city live in 
crowded tenements, that is, in dwellings 
or places of residence containing twenty- 
one persons or over. Many of them con 

tain not less than fifty persons. These 
figures disclose a social question of great 
difficulty, a moral question of great seri- 
ousness, and an architectural question of 
vast magnitude. Talk as we will of better- 
ing the laboring-classes by means of Sun- 
day-schools and missions and contact with 
Christian men and women, the whole mat- 
ter must remain unsolved so long as the 
people live in vile houses where privacy is 
a mockery and every architectural and 
sanitary device for improving life is ig- 
nored. How is it possible to improve the 
masses when fifty people are crowded into 
the space that was only built for a single 
family? How can regeneration be accom- 
plished when not only will an entire fam- 
ily live wholly in one room, but as many 
as four families occupy each a corner of a 
single apartment? These questions are 
food not only for the moralist but the ar- 
chitect. The architect personally cannot 
remedy them; he cannot do other than 
carry out the instructions of his client, but 
he can at least discuss the subject from 
the architectural standpoint and thus 
bring to this terrible question the light of 
practical experience. In New York city 
these questions are more burning than in 
any other because it is the tenement-house 
city of America, if not of the world. Ev- 
ery year more and more people are crowd- 
ing into its tenements with no prospect of 
a decrease. A ride on the Second-avenue 
elevated road is an instructive object les- 
son in the social life of tenements, and is 
one of the most serious problems of archi- 
tecture in great cities. 


WHEN will the public, and especially the 
Eastern public, learn to appreciate the 
real merits of the new business architec- 
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ture of Chicago? It is bad enough for 
foreign travellers to take a hasty glance at 
our great inland metropolis, ridicule its 
greatness, and print their effusions as 
sound and unbiassed criticisms, but it is 
positively distressing when American 
writers, setting out to chronicle the won- 
ders of the city, find nothing of interest or 
value in its architecture. One of the latest 
and most conspicuous instances of the 
way in which some people delight in writ- 
ing about things they know absolutely 
nothing about, is furnished in a recent is- 
sue of the New England Magazine in an 
article entitled ‘The Heart of Chicago.” 
“But few even of the latest office-build- 
ings,” remarks this sapient critic, “ have 
any architectural features of excellence, 
the effort being to get the greatest possible 
amount of room in a given area, so that 
many of the lofty buildings are as pictu- 
resque as a dry-goods box pierced with 
holes for windows.” The fine wit in this 
remark only helps to bring out the utter 
stupidity of its author. A business build- 
ing is intended for business, and the more 
room that can be had in it the better the 
owner will be pleased and the more per- 
fectly the building will answer its require- 
ments. Suppose, for argument’s sake, that 
the finished structure does resemble a dry- 
goods box. Shall it be condemned because 
it has no pinnacles or gables or recessed 
windows, or elaborate carvings, with which 
Eastern business buildings are some- 
times embellished? Is a building to be 
thought the better because it is something 
different from what it should be? The 
New England critic, who, by the way, is a 
resident of Chicago, does not teil us how 
these business structures should be de- 
signed, but clearly the Chicago methods 
do not meet with his approval. It is 
difficult to know, in this case, which is the 
more to be pitied—the writer who can 
give utterance to such stuff or the editor 
who would select one so blind to modern 
progress to describe the central portion of 
Chicago, in which are more and _ better 
business structures than are to be found 
in any equal area on the face of the earth. 
The reasons for this condition of affairs 
have already been referred to in these 


pages—the strict adherence of the Chicago 
architects to the programme presented to 
them—and they need not be repeated at 
length, but it is impossible to read the amaz- 
ing statements of the Mew England Maga- 
sine article without regretting that a fairer 
treatment of so important a part of Chica- 
go's characteristics should not have been 
given in so respectable a publication. 
Perhaps a better time is coming, and the 
critics of the East really give to the west- 
ern architects the true appreciation which 
is their due. The strange rivalry engen- 
dered by the newspapers of New York and 
Chicago towards each other is resulting in 
a most amusing series of critiques, in 
which the papers of one city publish singu- 
lar sketches anent the other. The New 
York Suz began the battle some time ago 
with a most preposterous dissertation on 
Chicago, and since then those whose 
weary burden it is to read the Sunday 
press have been regaled with estimates 
and criticisms which should cause their 
objects to bow their heads with very 
shame for not coming up to the eastern 
or western standard, as the case may be. 
A youthful observer in the World gives 
utterance to these words of wisdom: ** The 
architect has not yet appeared able to 
make the new building look like a serious 
and genuine structure, or to devise some- 
thing characteristic and beautiful with the 
new and wonderful facilities at his dis- 
posal. Chicago is waiting anxiously for 
that person.” This is news indeed. But 
then the able critic of the New England 
Magazine tells us the same thing. ‘“ The 
world is waiting,” he remarks, “for the 
architect who will design a building of 
this class which will happily illustrate its 
method of construction.” Unfortunately, 
neither of these investigators give us any 
idea of the form in which this expected 
architect will clothe his ideas. Fascinated 
by the idea of steel construction, both 
these gentlemen seem to think that the 
skeleton construction should be manifest 
on the exterior. As it is safe to say they 
both of them keep their own bones cov- 
ered with as much flesh as they can ac- 
cumulate, it is most unreasonable to insist 
that because a skeleton system of building 
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has been devised the structure should ex- 
hibit it to the world. A building, as well 
as a man, would look very odd with its 
skeleton outside its covering. Chicago 
may be well satisfied with what its archi- 
tects have accomplished without waiting 
for a revolutionist that will set the world 
by its ears. They have struck the right 
path, and as long as they continue to pro- 
gress on the lines they have laid down for 
themselves there is nothing but hope be- 
fore them. Some of the Chicago ideas are 
needed in the East; the New Yorker who 
employs a Chicago architect to erect in 
New York a Chicago building in the typi- 
cal Chicago style of architecture will be a 
public benefactor. 


OF all cities in America, Philadelphia is 
the one whose architectural eccentricities 
provoke the most mirth; it is, therefore, a 
matter of no surprise that in instituting a 
competition for a Bourse for that city— 
which is to accomplish all sorts of wonders 
in making it a town of the first rank—one 
of the most remarkable architectural 
messes of the century should have been 
manufactured. The gentlemen having the 
new enterprise in hand prepared a pro- 
gramme for a general competition for the 
new building, one of the features of which 
was that the actual work should be carried 
out under the direction of an engineer, 
chosen by them as superintendent of the 
building. Never in the history of archi- 
tecture had so gross an affront been of- 
fered to an unoffending body of architects. 
It is not surprising that the architects of 
the city rose ev masse and refused to par- 
ticipate in such a competition. If we can- 
not build the building we design, they de- 
clared, we will not design it. And they 
were quite right. Atrocious as much of 
Philadelphia architecture is, there is no 

. reason at all to suppose the architects of 
that city incapable of superintending their 
own work. This reflection was bad 
enough, but when there was added a 
further humiliation in the way of reduced 
fees the matter became too utterly dis- 
tressing. Fortunately, there has been 
nothing at all in the whole history of the 
case that reflects on the architectural 
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brethren, save perhaps their offer to com- 
promise—-a most dignitied and worthy ut- 
terance—a matter that calls for no com- 
promise atall. The indications it gives of 
the status of practical architectural affairs 
among the better class of people in Phila- 
delphia are much more unfortunate. The 
new Bourse is intended to indicate the 
resources of a new Philadelphia, wealthy, 
cultured and wide-awake. Yet the verv 
men who are laboring for this outward 
grandeur burden their enterprise with an 
attempt to secure a building at special and 
reduced rates, a petty piece of economy 
which should have no part in a work of 
this kind, and at the same time propose an 
arrangement which no self-respecting ar- 
chitect could accept. Philadelphians have 
been in the habit of thinking architectural 
critics unjust to the works of art which 
adorn their streets, but the most unkind 
things said by a foreign observer is noth- 
ing compared to the affront offered to her 
own architects by her own people in this 
preposterous muddle. The matter is still 
under active discussion by all parties, and 
it will doubtless result in freely ventilating 
the merits and demerits of architectural 
competitions and thus be not without 
value, even those the points at issue are 
not satisfactorily discussed. 


“ THE Laws Relating to Builaings in the 
City of New York,” edited by Mr. William 
J. Fryer, make a valuable and useful book 
which should be in the hands of every one 
interested in architecture in the metropo- 
lis. The new law contains many changes 
in the previous law, which it is impossible 
to condense in the space of a single para- 
graph. The experience gained under the 
operation of the earlier law, and _ its 
amendments in 1885, 1887 and 1889, have 
been fully availed of in the new code, and 
as it now stands it confers great credit 
upon the gentlemen who were active in 
drafting it, as well as upon the legislature 
which passed it. Perhaps the most im- 
portant innovation is the consolidation of 
the Bureaus of Plumbing and Ventilation 
of the Health Department, and the 
Bureau of Buildings of the Fire Depart- 
ment into the new Department of suild- 
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ings. Nothing has been more singu- 
lar nor more annoying to architects and 
builders than this useless subdivision of 
one department as minor portions of two 
quite distinct departments. Even now the 
consolidation of all branches is not com- 
plete, a Bureau of Fire-Alarm, Telegraph 
and Electrical Appliances having been 
erected in the Fire Department, with 
which architects will have to deal. New 
fire-lines have been established, a most 
important regulation in a crowded city 
like New York. Beginning on the west 
side at One Hundred and Sixty-fifth street 
the line extends easterly from the North 
river to Eleventh avenue, thence north to 
One Hundred and Eighty-first street and 
east to the Harlem river. On the east 
side it commences at One Hundred and 
Forty-ninth street, from the Harlem to 
Trinity avenue, and thence to the East 
river. In addition to the Building Law 
Mr. Fryer’s book includes the regulations 
of the Building Department, Tenement- 
and Lodging-house laws, the law limiting 
the heights of dwelling-houses. the laws 
relating to the extinction and prevention 
of fires, and explosive and combustible 
materials in buildings, the regulations of 
the Department of Public Works, the State 
Factory laws, and the Mechanic’s Lien 
law. It is illustrated with a number of 
valuable diagrams, prepared by the editor, 
and is a most serviceable work, with its 
bold headings, marginal notes, and ample 
indexes. 


BOSTON has been provided with a new 
building law by the legislature which has 
recently adjourned. It contains many 
changes on the preceding law, and in some 
respects is more stringent than the New 
York law. A Department for the Inspec- 
tion of Buildings has been formed, the 
chief of which is to be an Inspector of 
Buildings to be appointed by the Mayor. 
He must be an architect, a builder or an 
engineer. The most interesting features 
of the law are those concerned with dimin- 
ishing fire risks, which form one of the 
most important municipal problems. It 
requires that any tenement, lodging-house 
or dwelling of five stories or more in height 


shall have a fireproof basement and first 
story, and be constructed in a fireproof 
manner as far as the third floor. Such 
construction is of inflammable material 
throughout, with floors of iron or steel 
beams filled in between with terra-cotta or 
masonry arches. Wood may be used for 
under and upper floors, sashes, doors, and 
in places where generally employed. No 
air-space is permitted between the top of 
any floor arches and the floor boarding, or 
behind any woodwork. All buildings 
seventy feet in height, or which may be 
increased to that height, must be con- 
structed throughout in this style. Each 
district inspector is required to attend the 
fires in his district and be prepared to ad- 
vise the fire-engineers of the nature and 
construction of the building. Nostructure, 
except spires of churches, shall exceed 125 
feet in height. Neither shall any building, 
save church spires, exceed in height more 
than two-and-a-half times the width of the 
widest street upon which itis placed. The 
streets of the business portion of Boston 
are among the narrowest and crookedest 
in the country, and this limitation of height 
may not be without its advantages in cer- 
tain regions, but it is a severe restriction 
on building in its busiest districts. The 
question, of course, is a broad one, though 
not devoid of local significance; the con- 
stitutionality of such measures has been 
questioned, though not carried to the test. 
There is, however, a popular distrust of the 
high building, whether from speculative or 
possible danger is immaterial, that is 
gradually being manifested in all our build- 
ing laws. 


THE long series of strikes which have 
demoralized the building trades in New 
York have ended inthe complete defeat of 
the men, or rather of the Board of Walk- 
ing Delegates, for whose benefit these dis- 
astrous conflicts were undertaken. [t has 
been one of the fiercest battles in labor 
annals, and the defeat is the more crush- 
for that reason. The first of August saw 
strikes of one kind or another in active op- 
eration on upwards of a hundred buildings 
in New York city. It was quite in keep- 
ing with the thrifty habit frequently mani- 
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fested by the workingmen that no sooner 
was a reasonable amount of activity mani- 
fested in building than strikes begun. 
Workingmen do not strike, as arule, when 
times are dull: then there is little use of 
it; it is only when there is plenty to do 
that strikes are inaugurated and the lamen- 
tations of the down-trodden laboring-man 
fill the air. Doubtless he has his griev- 
ances, as have all of us, but he is not satis- 
fied with suffering alone. The proverb 
that misery loves company, finds no 
more complete illustration than in the his- 
tory of strikes. Not only must his fellows 
share his misfortunes, as they share the 
impositions to which he is exposed, but 
thousands of others who have no connec- 
tion either with him or with his especial 
grievances, are called out on that fine in- 
vention of modern industrial life—the 
“sympathetic” strike. As for the employ- 
ers, the tremendous cannonading which the 
owners of the Homestead works are now 
receiving on all hands is a fair example of 
what they may expect. So far as the 
building strikes are concerned there would 
seem no greater folly than precipitating a 
conflict with capital the moment work can 
be had after a slack winter. The men lost 
public sympathy by voluntarily subjecting 
themselves to continued idleness at the 
very moment when work is most abundant 
and the prospects of a good season of the 
best. The final results of the conflict are 
not yet visible, but it will unquestionably 
materially affect the methods of builders. 
The employers cannot undertake contract 
work with heavy penalties when their 
building is liable to be stopped because A 
and B will not grant certain demands of 
their men. It must also affect building as 
a whole, and it is not unlikely that there 
will be a not inconsiderable diminution of 
building in New York in the next year or 
. so from this cause. A man about to build 
is like a man who sends a job to a printer ; 
he wants it finished at once. He does not 
begin this year in order to complete his 
work season after next. The tendency 


of all recent building has been towards in- 
creasing speed of work. Continual strikes 
that constantly retard operations must 
have a serious effect. 
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THE New York Herad/d is nothing if not 
original ; its proposal to erect a new build- 
ing for itself far up-town is not the least 
of its attempts to avoid ordinary plans. 
That the building will be devoted exclu- 
sively to the Hera/d is an advertisement 
of no insignificance, and conveys an im- 
pressive lesson of the growth of the news- 
paper press. But the Hera/d's new site is 
an ample one, while its new building will 
be but two stories in height, and the single 
distinction gained, there‘ore, is that it will 
not be an office-building in which the 
owner will have his rent free and a profit 
on his investment beside. The tendency 
in modern business methods is quite the 
contrary to that adopted by Mr. Bennett. 
Each great firm or corporation that now 
builds a home for itself seeks to make it a 
source of profit. It has not been with the 
idea of being above ordinary mortals that 
the newspapers of New York have built 
huge office-buildings of which they occupy 
but a small portion. On the contrary this 
self-paying system, if such it may be 
called, is a direct economic advance, put- 
ting the ground to its fullest use, and 
materially reducing the expenses of the 
owner, even though the profit be small. 
So thoroughly have these views been 
adopted by the building public, and so 
characteristic have they become of mod- 
ern building, that a return to the old sys- 
tem is nothing short of a retrogression. 
This may seem a harsh word to apply toa 
paper so eminently progressive and wide 
awake as the New York Hera/d, but it 
simply expresses the truth. The subject 
is one without public interest, and con- 
cerns only the gentleman who pays for the 
new structure, but as the novelty of the 
plans has attracted considerable attention, 
it is well to note, that while the building 
will doubtless fully answer all the require- 
ments demanded of it, its owner will not 
receive the largest return from his land. 
Perhaps he does not need this; and cer- 
tainly there is no active demand for offices 
as far uptownas Thirty-third street ; it is 
not impossible, therefore, when all New 
York moves up-town, that the present 
two-story structure will be turned into an 
office building of the most approved type. 
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T is amusing to see the daily press blos- 
soming into large captions over the 
great Canadian project of draining the 
lakes by a Huron-Ontario ship-tunnel. 
Whatever grounds there may be in the 
statements of the Canadian press for this 
crazy notion, the scheme is unworthy of 
mention except as it has been built upon 
really feasible projects which have been 
talked of for years and which were de- 
scribed in the writer’s recent articles in 
THE ENGINEERING MAGAZINE, entitled 
“ The Future ‘World’s Highway.’” Eithera 
ship-canal ora ship-railway from Georgian 
Bay to Toronto is quite practicable. It 
would not interfere at all with the level of 
the lakes, and it would make a direct line 
for shipping from Lake Superior to the 
Saint Lawrence. The other ideaof a canal 
from Lake Nipissing to the Ottawa river 
is not so feasible, and does not possess the 
element of romance which has been given 
to the Huron-Ontario tunnel affair, be- 
cause under no circumstances could it be 
made to drain the lakes. It is difficult to 
credit the Canadian newspapers with any 
engineering support for this wild idea. If 
this is a sample of tunnel-stories which 
can be gotten up by our neighbors, they 
would do well to start a new “Baron Mun- 
chausen,” for it would find an excellent sale 
on both sides of the Atlantic. The sequel 
to this one should be that Canada, having 
drained away the American waters, will 
buy up Uncle Sam and his damaged coun- 
try at its value before he came there. Let 
us hope that with these noble projects in 
full array Canada will begin by improving 
the Welland Canal and the Saint Lawrence 
Canals, especially the latter, unless the 25 
to 50 millions involved in these little de- 
tails are too insignificant for her to think 
about just now. Speaking seriously, how- 


ever, it is not wholesome for the present 
fiscal rearrangements to echo with the 
Every department of 


word retaliation. 


Conducted by T. Graham Gribble. 


business is learning to treat cut-throat 
policy as folly, and for great nations even 
to amuse themselves with ideas of this 
kind is something very like second child- 
hood. 


TO ONE who, like the writer, has al- 
lowed about three months to elapse since 
his last visit to the World’s Fair grounds, 
the present aspect is startling and conveys 
some idea of the business-like determina- 
tion of Chicago to get its great show into 
shape by Dedication day. Then the park 
was barely emerging from its native swamp- 
The skeletons of the great frame buildings 
were appearing, but the grandest structure 
of all—the Manufactures Building—was 
represented only by a platform. It was 

‘the first day of the edict prohibiting vis- 
itors unless furnished witha passport. After 
a strenuous effort the needed document 
was obtained, but no challenge was received 
until, after a complete survey, the writer 
was returning by the way he came. Then 
a seedy-looking policeman made a rough 
remonstrance at the departing visitor. On 
being questioned whether his duty was to 
keep visitors from getting home again he 
subsided into mutterings. Now a corps of 
uniformed custodians watch every build- 
ing. The public is admitted, under some 
unpleasant restrictions, on payment of 25 
cents. “After making a complete tour of 
the buildings under a grilling sun, and ar- 
riving at the southeastern end of the 
Manufactures Building, the writer was 
quietly informed by the ornamental hire- 
ling that he could not go out across the 
park, but must circumperambulate the 
grounds by the way he came. The sole 
reason alleged was that some visitors had 
been hurt by falling scaffolding. After in- 
effectual remonstrances the weary visitor 
was beginning to retrace his steps. Sud- 
denly a happy thought struck him, which 
is given here for the benefit of others. 


877 


q 
| 
— 
— 
—— 
. 
— 
\ 
f 
— 
— 
f 
— 
= 


CIVIL ENGINEERING. 


When opposite the center of the Manufac- 
tures Building, he displayed a common 
rule stowed away in his note-book, and 
walked with quick step and critical eye 
upon all the materials right through the 
building, past all the sentries,and so out 
of the grounds, without being once chal- 
lenged. 

The usual entrance is by Sixty-third 
street, at the Transportation Building,—a 
noble pile which is still very much in the 
hands of the carpentevs,—thence north- 
wards to the Horticultural Building where 
the great roof is glazed, the pipes are laid 
on, and the interior is rapidiy being made 
ready for the plants. Passing on to the 
Woman’s Building, we find what by itself 
would anywhere attract attention as a fine 
structure, but among so many grander 
ones does not impress the visitor as much 
as its merit demands. The exterior is 
complete with the exception of the roof. 
The sparsely-distributed “caryatides” sup- 
porting the upper parapet look as if they 
needed a few “persians” to relieve their 
loneliness. Male criticism of the interior is 
precluded by the placard “For ladies 
only.” To the north the Illinois State 


Building is seen in an advanced stage, and 
passing into the Fisheries Building we 
come at once upon what bids fair to be the 
most artistic and the most attractive fea- 


ture of the Exposition. The work of the 
celebrated Henry Ives Cobb, it will add 
greatly to his reputation. The general et- 
fect of the exterior is not pretentious, and 
the contiguaus United States Building 
with its magnificent dome catches the 
spectator’s glance away from it. The 
Fisheries Building is a gem which needs 
looking into. The annexes are surrounded 
by lovely columns with every capital a dif- 
ferent group of fishes. Round the cornice 
is the “frog’s dance,” with an occasional 
gargoyle of unspeakable oddity. All round 
the columns is a spiral device of elegant 
tracery. At the top of the central dome, 
which is still full of scaffolding, will be a 
great tank for supplying water at about 100 
pounds pressure. The tank construction 
is well forward, and it is hoped to have a 
live whale as the occupant of one of them. 
Going eastwards to the Naval Exhibit, we 


find the “stationaire” with her bottom 
plates on, but otherwise still a study in 
well-pointed brickwork, the turret being 
just now plastered with a broom. The 
permanent bridge is not yet in place,a 
wooden “jack-knife” structure temporarily 
forming the crossing of the entrance chan- 
nel. On putting the question to the orna- 
mented hireling in charge at this point as 
to whether a fixed bridge or a swing bridge 
would be placed there, we were informed 
in a rich brogue: ‘Of coorse, ‘twill be 
fixed, but it will turrn round at its mid- 
dle.” As we pass on southwards, the great 
structure of the Exposition—the Manufac- 
tures and Liberal Arts Building—occupies 
our attention for over a quarter of a mile. 
The huge steel roof principals, pivoted at 
the crown and springings, are all in place, 
the framework 1s complete, and the exter- 
nal drapery of “compo” work is beginning 
to appear on the towers. The rebuff of the 
sentry previously referred to prevented us 
here from observing much of the Mines and 
Electrical Buildings. The Administration 
Building, which to the administration is a 
name to conjure with, is completed with 
the exception of little more than the gild- 
ing of its dome. The colonnade of pillars 
guarding the entrance to the lagoon has 
been commenced. Here it is expected by 
the Chief of Construction that the visitor 
from other shores will pause and dream of 
Venice. He now has to pauseand go back 
again at the stern command of the hire- 
ling. Well, in spite of restrictions the 
visitor now has a good 25 cents worth, 
and the administration expects to realize 
$500,000 from gate-receipts , before the 
actual opening. 

The Illinois Central Railway is busy ele- 
vating its tracks outside the gates to abol- 
ish the present grade-crossing, which would 
have made a slaughter-house of their sta- 
tion on the arrival of the crowds. The Ele- 
vated Railway has the foundations of its 
columns in place along the greater part of 
Sixty-third Street, and its superstructure 
is built up to Fifty-third Street. This 
railway promises to be one of the best 
means of transportation to the Exposition, 
and to have a fine future before it. There 
seems no reason for expecting any failure 
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to come to time with all the work in hand. 
We have no space to tell of the beautiful 
drives and walks which are being laid out, 
the esplanade on the lake, or the serpentine 
lagoon. The whole scene is a spectacle of 
human ingenuity and diligence such as 
probably never yet has been. 


Mr. ERNEST KOHL, in der Civilin- 
genteur, has made some analysis of the 
railways of the world, from the statistics 
of the German Government, extending up 
to the year 1889, and finds that the total 
mileage increased in the interval from 
1887 to 1889 by 5.26 per cent. annually. 
The percentage was greatest in Asia and 
Australia and smallest in Europe. In Eu- 
rope there were 3.7 miles of railway to 
every 100 square miles of territory; in the 
United States 5.3; in Great Britain 26.4, 
and in Belgium 27.35. In Europe there 
were 3.75 miles of railway to every 10,000 
inhabitants, and in the United States 24.75 
miles. The total length of railways in the 
world up to 1889 is estimated at 375,000 
miles, or about fifteen times the equa- 
torial circumference of the earth. The 
average cost of European railways is esti- 
mated at $280,000 per mile, and the total 
cost of all the railways in the entire world 
at $32,115,000,000. The cost of European 
railways is very striking as compared with 
that of American railways. In 1884, ac- 
cording to “ Poor’s Manual,” the average 
cost for the whole United States for road 
and equipment was $55,330 per mile, or 
less than one-fifth that of the European 
railways. The minimum average was that 
of the Southern States, which was $42,338 
per mile. The maximum was that of the 
Middle States, $92,306 per mile, or about 
one-third of the European average. 


THE Patent-Offices, both of this country 
and England, remarkable as they are for 
the volume of business which passes 
through them, are still capable of improve- 
ment, especially on the other side of the 
water. In England a patent generally 
gets through more quickly than it does 
here, but if the patentee knows anything 
of the modus operandi he feels much less 
assurance under the great seal in spite of 
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the big fees attaching to it than he does 
here. In America, where, exclusive of 
reissues, 22,327 patents were issued last 
year, every application receives careful 
consideration. A patent of a class in 
which the volume is small generally takes 
about four months before being considered. 
If of a class of large volume, such as cor- 
sets, baby-carriages or electrical appli- 
ances, it takes about a year. If we go 
back twenty years we can frequently find 
patents which were passed through in one 
week. For some reasons, considering the 
abortive character of by far the greater 
number of che patents issued, there may 
be some reason for giving the perfervid 
inventive genius plenty of time to cool off. 
It is, however, so well known that patents 
are valuable only as far as they are backed 
and defensible by capital, that the patentee 
begins to make his financial arrangements 
immediately upon the filing of his applica- 
tion and the prima facie merits of an in- 
vention generally guide the financiers’ 
decision as much or more than the breadth 
of the claims. If they see their way to ob- 
tain by means of an ostensibly prescriptive 
right, the first start at a new business, they 
will generally go ahead, and it would be 
greatly to their advantage to obtain the 
allowance of the patent more promptly 
than they now get it. 

In the case of a patent which takes four 
months to go through the office, a good 
expert generally can make his search in one 
day. Ifthe examiner's clerk is equally rapid, 
it would simply imply that there was back 
work of about 100 patents to every clerk, 
and this back work is continually increas- 
ing. Either the work accumulates more 
rapidly than the examiner's clerks can be 
broken in, or else it is deemed expedient 
to let the work accumulate. There are 
many patentees who would be willing to 
pay double or even five times the ordinary 
fee for prompt attention. There would be 
nothing unreasonable in appointing a staff 
of “ urgency examiners ’’ who would take 
up such cases alone. 

In England one of the peculiarities of 
the Patent-Office is in the preparation of 
abridgments of patents for the conven- 
ience of searchers. Aboutseven years ago 
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it was decided to appoint a number of 
clerks for this purpose, who passed a com- 
petitive examination principally mathe- 
matical, and then started at a salary of 
$1250 per annum. It was soon found 
that these “ literati’? were not posted in 
technicalities and their salaries were raised 
to about $2000 and the work put out. The 
actual abridgers were then friends or ac- 
quaintances of the salaried officials. In one 
case a man’s work was sent in in thirteen 
different handwritings, and as some not 
unnatural comment was made thereon, the 
gentleman afterwards resorted to a type- 
writer. Both in England and America the 
employment of ladies is much on the in- 
crease. It is all very well to give our “ fe- 
male brethren ” a fair chance in such mat- 
ters as glove-fasteners, coflee-pots or pen- 
cil-cases, but until they include in their 
education an apprenticeship in the ma- 
chine-shop, itis not advisable to put them 
on to intricate details of machinery. 


A RAPID-FIRING gun recently tested at 
New Haven by the Winchester Repeating 
Arms Co., fired 900 shots a minute. It 
is the invention of Messrs. Browning 
Brothers, of Ogden, Utah. The only gun 
approaching this rapidity is the Maxim 
machine-gun, with a record of 750 shots 
per minute. This new besom of destruc- 
tion has a water-jacket surrounding the 
barrel, holding one gallon of water. The 
amount of water is evaporated in one min- 
ute, when the gun is in operation. In 
experiments- made without the water- 
jacket, the barrel would become too hot 
for safety in less than half a minute. The 
ammunition is fed into the breech from a 
continuous web belt, holding the cartridge 
in pockets. The representatives of the 
Krupp, Armstrong and Canet guns have 
been engaged in a wordy tussle upon the 


. respective killing capacities of these weap- 


ons. The initial velocity of the largest of 
these projectiles is now well beyond half a 
mile per second, and the penetrating energy 
varies from 200 to 300 foot-tons per pound 
of powder, with a momentum of about 
80,000 foot-tons. That is to say, a mass 
of steel can now be hurled forth with a 
destructive power something like that of 
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the average railway collision, but with 
what ultimate benefit tothe human race 
is not so easy to determine, Canet claims 
to produce the same amount of damage as 
Krupp or Armstrong at half the money 
and with greater simplicity and elegance. 
This French gun has been adopted by the 
Japanese Government for three coastguard 
vessels. That brave though diminutive 
people find it the only weapon which one 
of their naval officers can handle alone. 
There is no wedge for closing the breech 
as inthe Krupp gun which requires con- 
siderable biceps. ‘The opening lever is so 
facilitated by screw multiplication that 
under normal powder pressures one man 
can easily work it in ten seconds. 

Anarchists will be interested to note 
that the Gatling gun is now adapted to 
police patrol-wagons. Its weight is only 74 
pounds, sothatit can be carried if necessary 
by one man. When set up in a wagon it 
is designed to do more work in dispersing 
rioters than a column of infantry. The 
new Adamson gun substitutes a ball and 
socket joint for the ordinary trunnions. It 
carries five miles at an elevation of 25 
degrees. 

Torpedo boats are now built to travel 
1800 marine miles at ten knots per hour 
ona total consumption of ten tons of coal, 
also to attain a mean speed during a two 
hours run of 24 knots, the engines running 
at about 300 revolutions per minute. 


Ata recent meeting of the Engineers’ 
Club of St. Louis a paper by Professor 
Malverd A. Howe, on the “ Maximum 
Stresses in Draw Bridges,” was read. The 
paper discussed the various loadings pos- 
sible for drawbridges, under different 
conditions; then took up the case of a 
drawbridge of two equal spans acting as 
a continuous girder. For unequal concen- 
trations the best method advocated was 
to compute the moments and shears for 
each panel for each load and then dis- 
tribute the concentrations as nearly as pos- 
sible according to the magnitude of these 
moments and shears. For actual wheel 
loads an assumed equivalent uniform load 
or a uniform load and an engine excess 
would give stresses nearly correct. 


THE acquisition of street-railway sys- 
tems by municipalities has been regarded 
by the public in this country with the same 
disfavor as the State ownership of trunk 
railways. The objection is founded upon 
distrust of the civic power, which appears to 
outweigh the many advantages attaching 
to the strong financial position and greater 
facilities for borrowing money at cheap 
rates possessed by municipalities. The 
State railway systems of Europe and !ndia 
are hampered by many restrictions which 
would be unsuitable to this country, and 
the street-railway system, multiform in 
construction and operation, requires an 
elasticity of development in America 
which can only be attained by private en- 
terprise. There appears to be a move- 
ment, however, in Europe, for munici- 
palities to acquire existing street-railway 
systems from which good results may be 
expected. In 1894, at the expiry of the 
present franchise, the city corporation of 
Glasgow will own the street railways. 
Already the city of Huddersfield, England, 
has had some experience of municipal con- 
trol of tramways and one of the improve- 
ments is most commendable. Instead of 
the former twelve-hour shift, the men 
are worked eight hours a day and the re- 
sult has been profitable to the corporation 
as well as acceptable to the men. The 
main point in favor of this movement is 
the regard for the safety and convenience 
of the public, which may be expected to a 
greater extent from acity government than 
from a private company. 


THE ship-railway project for connecting 
Georgian Bay with Lake Ontario is de- 
signed by Mr. Corthell. It will be similar 
to that proposed by Mr. Eads, for Tehuan- 
tepec, and adopted by the Chignecto Ship 
Railway Co. It will save about 300 miles 
of navigation through the St. Clair and 
Detroit rivers and the Welland canal. It 
will be about sixty-six miles in length, and 
consist of three standard-gage railway 
tracks with rails weighing 110 pounds per 
yard. Instead of curves there will be two 
orthree hydraulic floating turn-tables. The 
maximum grade will be 0.62 per cent. 
Vessels of 1000 tons register, or about 2000 
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tons displacement and fourteen feet 
draught, can be transported. The cost is 
estimated at $15,500,000. Whereas the 
present agitation created by the shipping 
interest, both at Washington and Ottawa, 
is for a deep-draught waterway of twenty- 
one feet from the lakes to the Atlantic, and 
vessels of 4000 tons displacement are 
likely to become the standard carricr, it 
is apparently a weak pointsthat this ship- 
railway should be designed for 2000 ton 
vessels with fourteen feet draught. 


THE rejection of all the bids for the new 
Croton dam for the water-supply of New 
York was accompanied by a very explicit 
statement on the part of the Construction 
Committee of their reasons for rejection of 
the lowest bid. Mr. Fteley s estimate was 
$4.574,820. The lowest bid was $3,527,640, 
and the highest $5,549,998. This repre- 
sents a wide range of prices, considering 
the character of the work, and the estimate 
being almost exactly midway between the 
extremes reflects credit upon the calcula- 
tions of the engineer. That the Construction 
Committee were entirely free to reject the 
lowest bid cannot for a moment be ques- 
tioned, nor that it was proper for them to 
give the tendering parties their reasons 
for so doing. It seems strange, neverthe- 
less, that it should be necessary to publish 
the reflections which, in their rejection of 
the lowest bid, they deemed necessary to 
make of the status of that company. 


THE Connelly Gas-Motor, which for sev- 
eral years has been in use at Port Eliza- 
beth, N. J., but which has not hitherto suc- 
ceeded in attaining general adoption, is 
likely to make a good start in Chicago, It 
has been experimented on for two years in 
that city, and it is said that Mr. Yerkes and 
his associates of the North Chicago Rail- 
way Co. have obtained a controlling 
interest in the patent, and will adopt it for 
branch-line feeders to the main cable sys- 
tem. The great advantage of an indepen- 
dent motor is that accidents do not block 
the whole line. The attempts to modify 
and conceal the steam locomotive for 


street-car service have not been very suc- 
cessful. 


The compressed-air motor and 
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the storage-battery motor are alike waiting 
for further improvements to make them 
generally serviceable. The statement that 
twenty Connelly motors are being con- 
structed for the North Chicago railway 
makes us hope that a satisfactory inde- 
pendent motor has here been obtained. The 
writer hada special inspection made of 
this motor some three years ago at Port 
Elizabeth with a view to introducing it 
upon the street railways of Honolulu, and 
the report was a favorable one. The power 
is obtained from the combustion of crude 
naphtha, and the smell, though perceptible 
in the “dummy,” was barely so in the tow- 
car. The cost of the crude naphtha im- 
ported to the Sandwich Islands was the 
chief reason for this motor not being 
adopted. There was also some apprehen- 
sion of accident from experience with naph- 
tha launches, but both of these drawbacks 
would not apply to a general use in the 
United States where the fuel is cheap and 
the skilled labor for handling it is easily 
procurable. Thereare several very ingen- 
ious devices in the details of combustion 
and mechanism. One of the latter is the 
variable speed gearing between the motor 
and the driving axle, by which the exces- 
sive starting power of the car is accumula- 
ted by a motor of the power needed for the 
running of the car and a 10-horse-power 
motor is sufficient for one tow-car or a 
20-horse-power for two cars. Thetwenty 
cars being built by the Connelly Motor 
Co. of Illinois are partly 1o-horse-power 
and partly 20-horse-power. 


Ir is with peculiar interest that railroad- 
men will watch the results obtained from 
the great electric locomotives which are 
being constructed by the Thomson-Hous- 
ton Co., for operating the Baltimore belt- 
line tunnel. According to the LZlectrical 

. World, they will be of 1200 horse-power, 
having four separate motors of 300 horse- 
power each—one for each axle. The 
potential will be 500 volts. No doubt the 
Rapid-Transit Commission of New York 
city will follow this development very 
closely for it will be, if successful, the 
solution of the problem for operating their 
trains in the underground railway. The 


electric motors of the London Subway 
though hauling 3-car trains are very 
much lighter than this and do not furnish 
sufficient data for establishing the econo- 
mic feasibility of handling such a business 
as is being performed by the steam loco- 
motives of the elevated railway. The load 
at the central station of the Baltimore line 
will be so great that no common form of 
installation would be safe. ‘Special gov- 
ernors will have to be devised which will 
stand the sudden application and removal 
of 2400 horse-power at the central station, 


AMONG the largest cables yet made for 
street railways are some by the Washburn 
& Moen Manufacturing Co. One for the 
Denver Tramway Co. is six miles long and 
weighs 43 tons; one for the Portland 
Cable Railway Co. is 6144 miles long and 
weighs 38 tons, and another manufactured 
for the Metropolitan Street Railway Co. is 
6.1 miles long and weighs 47% tons. 


THE ship canal promoted by Professor 
Haupt and others between the Delaware 
river and Chesapeake bay is receiving con- 
siderable attention. In consideration of 
its evident value as a direct freight com- 
munication between Philadelphia and 
Baltimore and its estimated cost of only 
$2,000,000, including extensive fluvial im- 
provements, it appears to be a project full 
of promise. It will save vessels of deep 
draught the detour of 20co miles round the 
Maryland peninsula, and afford besides 
great advantages to the navigation of the 
Susquehanna and Delaware rivers. 


THE recent experiments in Harvey 
nickel-steel armor-plate have shown an 
advance in qualityon European plate. A 
10%-inch plate received without injury 
the impact of five sharp-pointed chrome 
steel shot, each weighing 250 pounds and 
moving at the rate of twenty miles a 
minute. 


THE mileage increase of United States 
railways in 1891 is placed by Poor at 3899, 


as against 5349 in the year before. The 
total up to December 31, is given at 170,601 
miles. 
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Conducted by Albert Williams, Jr. 


ABOR-TROUBLES inthe miningand 
metallurgical fields of this country 
seem destined toincrease. It is idle to 
pretend that there is no real “war” be- 
tween labor and capital here, for, while the 
economists and theorists are undoubtedly 
right in saying that there should be no 
true ground of difference between the two 
parties and that their interests are coin- 
cident and would be promoted by harmony, 
of what avail are philosophical aphorisms 
so long as people refuse to act up to them? 
We are still very far from the industrial 
millennium pictured by visionary enthusi- 
asts, in which capital and labor are to 
work together for their mutual good. 
Things have to be considered as they are, 
not as they might or ought to be. Present 
conditions of keen competition, with the 
means of production ever tending to out- 
run consumption, press heavily upon all; 
and if capital has to figure very closely to 
make both ends meet, labor on its side has 
tosuffer too. For every dollar of gross 
earnings thereis bound to be a struggle 
over the division, and there is no disguis- 
ing the fact. 

The worst phase of the matter is the 
growing tendency of organized labor to re- 
sort to wrong methods of fighting its 
battles. Much is said about the oppression 
of monopolies, “trusts,” and “combines ”; 
little about the tyranny of labor unions, in 
which is more serious danger. No one 
questions the right of workmen to dispose 
of their labor as they see fit, or to with- 
hold it; and if their interest is subserved 
by acting as organized units, to go onstrike 
if they believe that will further their aims, 
though it seldom does. So, too, have em- 
ployers an equal right to conduct or dis- 
continue operations according to circum- 
stances. It is absurd to expect them to 
run their works at a loss on eleemosynary 
principles. It is purely a matter of self- 
interest on both sides, and the most to be 


hoped for is that this self-interest may 
be an intelligent one, and that the ad- 
justment may be as nearly as possible 
equitable; but the attempt to reach this 
compromise is seldom satisfactory al! 
around in its results. There is also a third 
party, whose rights are hardly considered 
at all, and that is the class of non-union 
men. They have their rights, too; the 
right to sell their labor at their own price,— 
the right to work unmolested. 

Organized labor puts itself in the wrong 
and forfeits public approval and sympathy 
when it goes beyond its rights and relies 
upon violence. The right to strike does 
not carry with it the right to intimidate, 
maltreat, or kill others who are willing to 
work, not the right to destroy property. 
The strikers, or locked-out men—the 
terms are immaterial—at Homestead 
respected property and threatened life; 
those in the Coeur d’Alene mines of Idaho 
went further and attacked both. The 
strike in the silver-lead mines of the Coeur 
d’Alene region, by the way, was an excep- 
tional case, being an effort to compel the 
adoption of the same rate of wages for un- 
skilled laborers as for skilled miners, and 
had no ground in justice or common 
sense. That at Homestead was against a 
partial reduction in the wage scale, affect- 
ing employés who were better paid than 
men doing equivalent work in other steel 
mills. 

As a general thing, the feeling between 
employers and employed in the Far West 
has been fairly harmonious, and there is a 
closer inter-dependence. The troubles in 
the Washington coal mines and at the 
Omaha smelting-works last year, and in the 
Coeur d’Alene country more recently, were 
sporadic incidents. One reason is that the 
miners and other workmen are, on the 
average, of higher intelligence than else- 
where; another is that the unions are so 
strong that they can afford to move con- 
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servatively. Lately a proposed reduction 
of wages in the silver mines of southern 
Colorado was successfully resisted by the 
men, without the slightest threat of vio- 
lence; and in Nevada the miners’ union 
has always practically made its own terms. 
But the average tone of labor in that part 
of the country is being slowly lowered, 
with the constant advent of an inferior 
class; and the time may come when the 
state of affairs now existing in Pennsyl- 
vania will prevail general'y. It is not a 
cheerful outlook, and it is difficult to see 
whence the remedy is tocome. The co- 
Sperative plan usually breaks down in 
practice, Where, then, is amelioration to 
be sought? Certainly not in demagogic 
abuse in Congress and in the daily press, 
nor the employment of the militia and the 
hated Pinkertons, neither of whom are 
ordered to do more than protect life 
and property. Truly this is a time to 
say, pity the poor capitalist! He has only 
one vote and buys only one copy of a 
newspaper. 


FAIRNESS calls for a modification—not a 
retraction—of the statement made in these 
columns in a recent issue that there was 
no hearty demand among mining men for 
the creation of a National Department of 
Mines. The discussion has naturally elici- 
ted some expressions favorable to the plan 
of forming such a Depariment, and a west- 
ern journal has succeeded in obtaining opin- 
ions to that effect from several prominent 
engineers. -A resolution was also passed 
at the Second Mining Congress held at 
Helena, Montana, in July, urging Congress 
to take steps in this direction by adopting 
the Campinetti bill. Those who favor the 
idea seem to miss the main points at is- 
sue, which are two, —the political bearing, 
and the question of efficiency. They argue 
that if it is well to have a National De- 
partment of Agriculture, then why not 
also one of Mines; that if the industry 
covered by the former is worthy of rep- 
resentation in the Cabinet, with a full- 
grown Department at its back, why should 
the great mining interest be left unrepre- 
sented? Why not also, one might ask, 
extending the argument to its logical con- 
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clusion, should there not be a Department 
of Manufactures, another of Commerce 
(now represented only by the Bureau of 
Statistics of the Treasury Department), 
one of Fine Arts, one of Literature, and so 
on? Why not enlarge the Inter-State 
Commerce Commission to a Department 
of Transportation (including Bureaus of 
Railways, Canals, and Roads), and raise 
the present Fish Commission and the Bu- 
reau of Education, etc., to the dignity of 
Departments, and carry the principle of 
paternalism to the extent of having the 
Government exercise a fostering care over 
each of the great industries, arts, and en- 
terprises? The leather industry, glass- 
making, textile manufactures, and many 
other interests are highly important to the 
country at large and furnish the means of 
subsistence to thousands of our citizens, in 
the aggregate to be numbered by millions; 
why should all these people—with their 
equally numerous vofes—be left out in the 
cold and continue to pursue their voca- 
tions unaided by official supervision and 
advice? That sort of argument reduces 
itself rapidly to absurdity. There is no 
telling where to stop. 

A weightier consideration is that of prob- 
able etliciency. The Patent-Office exam- 
iners rule out certain claims as being for 
inoperative devices. It may seem pre- 
sumptuous to assume in advance that a 
Department of Mines would be inefficient ; 
and that it would not be, wholly. But we 
can’t try a Department of Mines for awhile, 
and if it should turn out badly suppress it, 
for bureaucracy never goes backward. 
Granted that a Department of Mines 
might be beneficial to a certain degree, it 
hardly seems wise to further enlarge the 
existing functions of government, adding 
to the already too large class of office- 
holders, increasing national extravagance 
and the temptation to misuse federal pa- 
tronage. But further, waving the politi- 
cal question altogether and all prejudice 
about the ‘spirit of our institutions,” and 
admitting (as every one does) that the min- 
ing industry deserves all encouragement, 
and also conceding the great desirability of 
good mine inspection, reliable statistics, col- 
lections, investigations and an authorita- 
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tive source of information, all know that 
in parallel cases where the Government 
intervenes it does so at disproportionate 
expense, with discouraging friction from 
its machinery (the red tape used as mate- 
rial for the driving-belts having plenty of 
adhesion but more clogging action), tar- 
dily, and after all not very efficiently,—to 
put it mildly. There is only the light of 
experience for a guide. 

All mining-men would like to see a live 
Department of Mines in operation; but 
those who have looked into the matter 
doubt the practicability of one. Hence, 
while they may not refuse to vote for a 
resolution or sign a petition or answer a 
journalistic inquiry aiming to further its 
creation, they do not as a-class accord a 
very positive support. The trouble with 
our democratic form of government is that 
there is something wrong with the tone of 
our Civil service, politics aside; sincere in- 
dividual effort (where it exists in it) to do 
good work is handicapped, since for every 
foot-pound of useful energy applied several 
are wasted in overcoming inertia. This is 
the state of things at the best. What it 
becomes when political influences are su- 
peradded is worse. There is little faith in 
the efficiency of a Department of Mines 
for this country. It may be a good idea 
elsewhere, but it would not work well 
here. Those miners who approve of the 
proposition, without considering the inevi- 
table drawbacks, would be sure to con- 
demn the measure, should it be carried 
into effect, after a practical test had shown 
them its inadequacy. 


MINE-SURVEYING formed the subject of 
a paper presented at a recent meeting of 
the Engineering Association of the South, 
by Mr. B. W. Robinson. The paper called 
attention to the rapid advances in mining 
during the past few years and in the gen- 
eral adoption of more scientific methods ; 
and that the work of mine-surveying 
proper had not received the attention its 
importance warranted, either in standards 
of precision or in reiiability of results. 

Tunnel-surveying has reached a high 
state of perfection simply because of the 
high standards demanded. The author 
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considered, as essential to good work, the 
following outfit: The complete mining 
transit arranged for vertical sighting and 
provided with extension tripod, vertical 
circle with bubble on telescope and stadia 
wire’ for outside topography, also a sensi- 
tive needle for checking vernier angles. 
Steel-tapes should be used for linear meas- 
urement and plummet lamps for sighting. 
Mr. Robinson considers that the compass 
and the link-chain should be discarded for 
mine work. As to the compass, it may be 
said that its use depends considerably 
upon the scale of the workings surveyed. 
For smail mines and in projecting short 
connections a Compass survey is often suffi- 
ciently accurate, if made with an instru- 
ment having a fairly long needle and good 
sights, and with proper checks by means 
of back-sights and precautions against 
local variations due to the influence of 
tools, rails,and magnetic minerals; while 
for large workings, and those which in 
time are intended to become large, a tran- 
sit survey is of course to be preferred. 
The author also outlined a desirable sys- 
tem for an underground survey, with the 
manner of connecting it with the surface 
system. Important points in the under- 
ground system should be duplicated on the 
surface and monumented. 


AT the beginning of the current year 
it was confidently anticipated that the 
output of silver in the United States for 
1892 would exceed that of the previous 
year. Several new districts had just been 
opened, and the smelting-works were mak- 
ing or planning additions to their capacity, 
to meet the expected increase in the ore 
supply. An increased production of silver 
would mean also a corresponding gain in 
the gold, lead,and copper mined in con- 
nection with it. But the lower prices of 
silver and lead, coupled with the tempo- 
rary closing of important silver-lead mines 
in Idaho, have counteracted the gain from 
the new sources; and the projected addi- 
tions to the smelting-plants have not yet 
been fully carried out. Some of the weaker 
producers have ciosed down and others 
have reduced shipments. On the other 
hand, a few of the best paying mines have 
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adopted the policy of keeping up their 
cash receipts by marketing large quantities 
of silver and silver-lead ores. It is rather 
early to venture positive predictions, but it 
seems very likely that the output of silver 
for 1892 will fall considerably short of an- 
ticipations. 


DRILLING-CONTESTS have become de- 
servedly popular among miners and the 
general public throughout the Rocky 
Mountain region, and the interest taken in 
these trials usually brings together many 
of the best known competitive drillers. At 
the tournament held at the recent session 
of the Mining Congress at Helena, the 
records for both single and double-hand 
drilling were broken; the former by Wii- 
liam Shea, of Montana, with 25,5; inches, 
and the latter by Davy and Tague, also of 
Montana, with 33,5 inches. The rock was 
granite and the time fifteen minutes in 
each case. Fifteen teams contested for 
the double-hand honors, and there were 
thirteen entries for the single-hand cham- 
pionship. Comparisons between the rec- 
ords made at different contests are some- 
what uncertain because of variations in the 
hardness and toughness of the rocks 
drilled. 


ANOTHER application of compressed 
air, in ventilating mines, may be through 
the use of the air-injector, as was perhaps 
foreshadowed in the experiments in venti- 
lating the Forty-second street tunnel, New 
York, by Mr. Green, the inventor of the 
ventilating system bearing his name used 
on steamships. These experiments have 
shown that one volume of air passed 
through the nozzle of an injector at a 
pressure of five pounds above the atmos- 
phere will induce thirty volumes of free 
air, as measured by a meter. The nozzle is 
so constructed as to offer the maximum 
amount of contact for the minimum volume 
of discharge ; it takes hold of the induced 
air not only on the outside but also in the 
center or core of the jet. Apropos of this, 
some readers may have noticed a statement 
in a technical periodical to the effect that 
the exhaust from the compressed-air drills 
is disagreeable to breathe, and therefore 
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presumably unwholesome, with the query 
why pure air compressed and carried 
through clean iron (and rubber) pipes 
should be distasteful. It would be hard to 
find a reason, unless it is that the odor of 
oil or wearing metal may be carried in or 
that the difference in temperature may be 
unpleasant. Perhaps it would be better to 
establish the fact before attempting an ex- 
planation. In most mines having power 
drills the latter are working at points where 
natural ventilation is almost inert, as at 
headings of long drifts, and where the mine 
is heated and deteriorated by respira- 
tion and the candles or lamps. In such 
places the exhaust from the air drills is 
usually a grateful relief, 


PRICES of the “rarer” metals are mis- 
leading as a guide to comparisons of their 
actual rarity in nature or the difficulty of 
extracting them from their ores. These 
are the two points which would determine 
their market values if there were any de- 
mand for them on the commercial scale ; 
but since for many of them there is no such 
demand as yet, the quoted prices are 
“fancy,” that is purely arbitrary and not 
fixed by the law of supply and demand up- 
on which prices of the common metals are 
based. Consequently it happens that, 
with almost no demand at all, quotations 
are far higher than they would be if there 
were a sufficient market to stimulate their 
production on a larger scale. Many of 
these rarer metals and their salts are sold 
only to make up sets for the museums 
of educational institutions or for experi- 
mental purposes, and the prices quoted are 
for material presumably “ chemically pure,” 
though that trade expression is not quite 
accurate, since dealers make another grade 
which they queerly call “strictly chem- 
ically pure,” under which classification 
some very common elements, like zinc for 
instance, command extraordinary prices. 
Occasional stories have got into print 
about the supposed values of the rarest 
elements, which are often absurdly exag- 
gerated. Asa matter of curiosity it may 
be interesting to run over the present New 
York quotations for some of the rarer 
metals: Thallium and uranium are listed 
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at 20 cents per gram each, the oxide of the 
latter selling at $5 per pound; molybde- 
num, 50 cents per gram; strontium, 60 
cents per gram; chromium, $1 per gram; 
rubidium, $2 per gram; titanium, $2.20 
per gram ; barium, $400 per gram ; niobium 
and rhodium, $5 per gram; ruthenium, 
$5.50 per gram; cerium and erbium, $7.50 
per gram; tantalum, indium, yttrium and di- 
dymium, $9 per gram; calcium, lanthanum 
and lithium, $10 per gram; glucinum, 
$12 per gram; thorium, $17 per gram ; 
vanadium, $22 per gram ; and gallium, the 
rarest element for which there is a regular 
quotation, is held at $140 per gram. Sele- 
nium is sold at $1.80 per ounce; iridium, $7 
per ounce; platinum, $7 to $9 per ounce; 
palladium, $35 per ounce; osmium and 
zirconium, each $65 per ounce. Of the 
metals which are quoted by the pound 
(and of the “commercial” grade), alumi- 
num sells at 50 to 65 cents, according to 
quantity and form ; arsenic, 40 cents; sodi- 
um, 50to 75 cents; tungsten, 8ocents ; cad- 
mium, $1; powdered magnesium, $4; 
manganese, $1.10 (or $10 per ounce for 
“chemically pure ”’) ; bismuth, $2.40; tellu- 
rium, $5; cobalt, $6; and potassium, $28. 
Comparing these prices, it will be noticed 
that many of the metals named are not 
really rare, but of very frequent occur- 
rence, in their combined state, the price de- 
pending on the difficulty of extraction, in 
connection with the demand. Aluminum, 
for example, stands on the same plane as 
iron, in being one of the commonest ele- 
ments and having an indetinite call for 
consumption, the price depending upon 
the cost of production and not upon the 
sources of the metal. Platinum, on the 
other hand, zs a rare metal, but having a 
good market its valuation is determined by 
the small quantity mined rather than upon 
metallurgical difficulties, though the ex- 
pense of getting it into merchantable shape 
is of course included. Then there are sev- 
eral elements which occur in great abun- 
dance but are difficult to reduce to the me- 
tallic state and have little or no value as 
metals. The elements commanding the 
highest prices, like gallium and thorium 
for instance, may be for the present re- 
garded as mere curiosities. By computing 
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the number of grams in a pound or a ton, 
and multiplying by the nominal price of 
the smaller unit, some ingenious newspaper 
men have worked out very astonishing fig- 
ures. But since nobody wants a ton or 
even a pound of gallium, such assumed 
valuations are wholly fictitious. 


THERE isan inviting field for the chemist 
in investigating the propertiés of a number 
of the so-called rarer elements, which are 
thus named because, there being no appar- 
ent use for them, they are seldom seen or 
heard of outside of the laboratory, but 
which are found in fairly large quantities 
as constituents of minerals. Some years 
ago, when the Black Hills tin-bearing area 
first came into notice, surprising additions 
were made to the stock of previously sup- 
posed infrequent minerals (columbite, for 
example), and doubtless many of these and 
other minerals, if searched for elsewhere, 
would be found to exist in much greater 
quantity than is imagined. The first step 
in the investigation would naturally be to 
isolate an amount of any given element 
sufficient for convenient experimentation, 
and to ascertain the metallurgical con- 
ditions affecting its reduction to the me- 
tallic state and the methods of making its 
salts direct from the crude mineral. Then 
the obvious line of study would be to seek 
utilizations analogous to those already 
found for the elements most nearly related 
to it. In this research, systematic experi- 
mentation may be expected to be assisted 
by accidental discoveries. Having found 
one or more useful applications, the chem- 
ist would then resume in more detail the 
study of the economical production of the 
metal and its alloys and salts. The prob- 
abilities for finding new and suceessful in- 
dustrial applications seem, on the whole, 
to be much greater for these elements in 
their combined than in the metallic state ; 
and it might be that while great metal- 
lurgical difficulty and expense attend the 
reduction of a metal to a pure form, its 
alloys could be cheaply obtained by reduc- 
tion in connection with other metals (as 
illustrated by the ferromanganese manufac- 
ture), ard that its salts could be easily 
made direct in the wet way from the crude 
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mineral, with reasonable cheapness for the 
purpose in view. Laboratory research 
also includes, and in usual practice begins 
with, a study of the chemical reactions of 
a given element with other elements. This 
leadsto the constant addition of new re- 
agents for analytical chemistry and is a 
decided gain. The properties of any ele- 
ment and its compounds having been as- 
certained, the most promising directions 
for industrial application suggest them- 
selves. It is curious that for several of the 
rarer elements the only applications in use 
or proposed follow along similar and re- 
stricted lines. These are, most frequently, 
for encaustic colors in the ceramic art, as 
pigments and dyes, and for medicinal use ; 
and the limitation is perhaps because it is 
the fashion to first look for these uses. 
There surely must be a far wider field, and 
it is strange that more attention is not 
given it. Believers in the teleological idea 
of the universe may be rather wild in 
theory, but the probability remains, so far 
as experience indicates, that there is noth- 
ing in nature without a use, if that use 
could only be found. 


“ MINES and Mining ” is a stock phrase 
chat originated with some verbose legisla- 
tor and has somehow fallen into such 
common use that its redundancy escapes 
notice. It has a large sound, and has 
beguiled the managers of the Chicago 
Exposition into the snare. There are Con- 
gressional committees on “mines and 
mining,” and lately a bill was introduced in 
the House to create a “ Department of 
Mines and Mining.” There is sense in 
“mining and metallurgy,” for the words 
convey distinct meanings. But “mines” 
and “ mining ” in this connection are prac- 
tically synonymous, and either word would 
fully serve the purpose of both. People 
* speak of a“ mining school ” or of a “ school 
of mines;” but who ever heard of a 
“school of mines and mining ?”’ 


STEEL shoes and dies for stamp-mills 
have been steadily gaining in popularity, 
and for dry crushing have long since prac- 


tically supplanted cast iron ones. A steel 
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maker wishing to ascertain experimentally 
the best composition ot steel for such pur- 
poses, has to that end prepared sets of steel 
shoes and dies of various compositions, 
and now offers them to some mill where 
the different kinds can be tested compara- 
tively and the results recorded. That is 
the sensible way of determining matters of 
this nature. A few systematic tests, in the 
same mill, on the same ore, and with all 
the conditions uniform, will throw more 
light on the subject than a host of desul- 
tory experiments whose results cannot be 
correlated. 


IN large transactions iron ore is almost 
invariably bought on the unit basis; that 
is, the furnace man pays so much per unit 
(per cent.) of metallic iron contained, with 
the usual discrimination against phos- 
phorus and sulphur. Besides these for cer- 
tain uses itis also important to know the 
percentage of manganese present in man- 
ganiferous iron ores, for which an allowance 
is made if the amount is considerable ; also 
the proportions of earthy bases (lime, 
alumina, magnesia) together with the silica. 
In good furnace work of course a close 
watch is kept on the character of all ma- 
terial used, and complete analyses are 
necessary. The only way to establish fair 
market prices for iron ores is by adopting 
the unit basis; but attempts to do so have 
been resisted by operators of small mines, 
especially in the South, who, having no 
chemist, object to the determinations 
being left in the hands of the ore-buyers. 
A simple method of avoiding all occasion 
for disagreement or suspicion would be to 
let the sampling and assaying be done by 
disinterested third parties, on the same 
plan as that followed in handling precious- 
metal, lead and copper ores between the 
mines and smelting works. Public samp- 
ling works could do this and also attend 
to the sales, at a small commission, which 
would be warranted by the more satisfac- 
tory results to both seller and buyer. It 
would be a great improvement on the 
haphazard system, or want of system, some- 
times followed in the purchase of small 
lots of ore by guess-work. 


Nore.—The claims of our friends for a hearing in this 
department of THe ENGINEERING MaGazing are becom- 
ing so numerous that the Editor is obliged to request that 
future contributions to it be confined to the briefest limits 
practicable, 


Response of ‘‘A Southern Engineer.” 


T is not often that one finds himself en- 
gaged in a controversy where he has 
only to call attention to the concessions of 
his opponents for his own vindication. 
But this seems to be the advantage se- 
cured by the publication of my article en- 
titled “Impending Disaster on the Mis- 
sissippi,” in the June number of this 
magazine. Every position assumed in that 
article is conceded by the critics, either di- 
rectly or indirectly. 

In the August number | am subjected 
to what the military engineer or old bat- 
tery-man would call a cross-fire. Mr. 
Chauncey N. Dutton, Mr. H. St. L. Cop- 
pée, and Mr. T. Graham Gribble have 
concentrated their fire on my position ; 
and, were my guns posted on a levee, I| 
would undoubtedly have to limber to the 
rear. But they are posted, fortunately, 
where I can advance my lines instead of 
retiring; and I have to thank my adver- 
saries for leaving me so much open field. 

First, let us consider the testimonials in 
favor of dikes produced by Mr. H. St. L. 
Coppée. They are furnished by General 
Comstock of the United States Army, and 
include a statement by “James H.Wilson” 
in relation to the Yellow River in China. 
But it can hardly be claimed that they are 
conclusive; and, so far as they prove any- 
thing, they prove the solidity of the ground 
on which my argument was based. I said 
that building dikes helped to raise the 
bed of a stream, General Comstock does 
not deny this, but, after investigation, says 
that they cannot raise it more than eight 
inches in a hundred years. Of course that 
depends upon the amount of sediment 
that a river carries,—an exceedingly vari- 


able quantity in different rivers. But 
eight inches in one hundred years are 
nearly seven feet in one thousand years. 
Is there nothing startling in this com- 
putation for men who are engaged in an 
engineering work which is expected to 
serve the remotest posterity? Possibly 
not, for there is a general disposition 
abroad to let posterity look out for itself ; 
but we may be sure that, if dike-building 
can raise the bed of a river seven feet in 
the first thousand years, it can raise it 
twice seven feet in the next thousand, for 
the process is one that grows by what it 
feeds on. As the current is retarded, the 
deposit of sediment becomes annually 
greater and greater. 

What, too, does the statement of Gen- 
eral James H. Wilson signify? This gen- 
tleman was in China, and, having heard 
that Abbe Huc had visited a portion of 
the Yellow River at a point where he 
found the bed of the stream higher than 
the adjacent country, he set himself to 
making some independent observations. 
But he confesses that he had no instru- 
ments “except a hand-level, sextant, and 
tape-line, and could take no accurate lev- 
els across embankments, bed of stream, 
fore-shores, and adjacent plains.” This is 
a confession that his observation was 
worthless; and as if to make his conclu- 
sions as inconsequential as possible, he 
fails to state that his surveys were made 
upon the ground observed by Abbe Huc. 
Nobody presumes that the bed of the Yel- 
low River is higher than the adjacent 
country among the mountains or high 
lands, and in taking testimony on any 
subject we do not accept the evidence of 
the men who have not seen, but of the men 
who have seen. The statement of Abbe 
Huc must stand, therefore, until a com- 
plete survey of the river, made with no 
ulterior purpose of defending bad engi- 
neering principles, proves he was mistaken, 
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The arguments of Mr. Dutton, and Mr. 
Gribble too, not less than the argument of 
Mr. Coppée, are peculiar for the conces- 
sions made in favor of myposition. Mr. 
Dutton admits that the channel of the 
river is too long, and that it might be ad- 
vantageously shortened ; and Mr. Gribble 
evidently sees that the beds of all rivers 
must rise as the mouths are pushed out- 
ward into the ocean further and further 
from the source. Supposing that there 
has been no subsidence of the ocean, the 
bed of the Mississippi River is now about 
300 feet higher at the mouth of the Ohio 
than it was in the far-back geological era 
when its mouth was at the present loca- 
tion of the Cairo, 600 miles inland. But 
how was the bed raised? Mr. Dutton says 
that it was raised by a “cataclysm”! But 
there is no evidence of a “cataclysra,” 
and there has been no necessity for one. 
The entire Mississippi valley below Cairo 
could be a product of the river and the 
winds, the former bringing down sediment 
from the interior and depositing on its bed 
and along its banks, and the latter distrib- 
uting it over the adjacent country. Only 
give those two active carriers the time 
and they could create the whole valley, 


and there is little doubt that they have 
created it without the aid of an energetic 


“cataclysm.” But they have now done 
enough; and itis my proposition that they 
shall no longer have the codperation of 
the dike-building contractor who carts his 
dirt to the shore in order that the river 
may wash it off into its bed. 

Let me amplify a little on the proposi- 
tion for shortening the bed of the stream, 
contained in my original article, and ac- 
cepted by Mr. Dutton as gingerly as 
though it might cut out a contract for 
dike-building. Following the sinuosities 
of the stream, the distance from the Gulf 
_of Mexico to Cairo is between 1100 and 
1200 miles. Following an air line, it is only 
600 miles. I will submit myself to disci- 
pline if my figures are incorrect here. I 
am like General Wilson surveying the Yel- 
low River in China, and have left my in- 
struments at home. But I am nearly 
enough right. Say that between 1100 and 
1200 miles is the length of the river that 


we have, and that about 600 miles would 
be the length of the river that we might 
have were the channel made to follow a 
direct line from Cairotothegulf. Then let 
us suppose that the plans of the Missis- 
sippi engineers were turned to the straight- 
ening of the bed, and see what would fol- 
low. 

The present average fall of the river is 
between three and four inches to the mile, 
enough to give acurrent in all ordinary 
stages of water of something less than 
two miles per hour. Were the distance 
made only 600 miles, the fall would be 
about six inches to the mile, and this 
would about double the capacity of the 
channel for disposing of its surplus water. 
The velocity of the current would be 
nearly doubled for temporary service in 
carrying off floods, and its scouring force 
for perpetual service in keeping down the 
bed of the stream would be vastly in- 
creased. The bed would still rise some- 
what as the mouth is pushed out still fur- 
ther into the Gulf of Mexico; but the very 
winds, which are apt to be prettily heavily 
laden with fine dust in that section of the 
Union, would always keep the banks above 
the danger of overflow. 

Is the undertaking too vast when it is 
proposed to make a straight cut between 
Cairo and the gulf? Dike-builders ought 
not to think it a very large undertaking. 
They have managed to expend nearly 
$100,000,000 already on a mere foundation 
that would be washed away in less than 
a half generation were it abandoned. To 
save the money already expended it will be 
necessary to expend hundreds of millions 
and finally thousands of millions more, for 
no man in his senses will ever hold that 
dike-building can come to an end so long 
as it remains a dependence. 

Let us see about the magnitude of the 
work of making a straight cut, or rather of 
making two straight cuts,—for the Red 
River wants a channel of its own, and it 
would have had a good one before this 
time at very little cost through Lake Pont- 
chartrain were it not for the supreme folly 
of the transcendently scientific engineer. 
The straight cut for the Mississippi should 
lead directly southward, or nearly south- 
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ward, from the mouth of the Red River 
through the connected bayous and streams 
of Louisiana, and the opening of this sec- 
tion would entail the chief part of the ex- 
pense. Nature itself will do most of the 
work from one end of the line to the other, 
after the engineers have opened a way 
through the obstructions, 

Let us have this subject clear. We can- 
not hope to master the forces of nature by 
setting ourselves in opposition. We must 
observe what nature is trying todo and go 
about facilitating her work. More than 
once she has seen the danger impending 
over New Orleans and has tried to avert 
the catastrophe by pushing her floods out 
to the gulf by way of Lake Pontchartrain. 
But she will finally get tired of seeing her- 
self misapprehended and foiled; and on 
one of those terrific and fateful days that 
only occur once or twice in a century she 
will let herself loose on the devoted city, 
and wash it into the Gulf of Mexico. 

A SOUTHERN ENGINEER. 


New York and its Docks. 


IN a recent number of the ENGINEERING 
MAGAZINE, I took occasion to criticise the 


position assumed by Mr. William Nelson 
Black, in regard tothe dock system of New 
York, and have been surprised to see him 
entirely ignore the essential factors of the 


argument referred to by me. The fact 
that municipal ownership and manage- 
ment of docks exist in Liverpool, with- 
out any of the features which he attri- 
butes to the system in New York; that 
the finest docks in the world are main- 
tained on the same plan in Rotterdam; 
coupled as these instances are, with the 
additional fact that the graphic photo- 
graphs of squalid surroundings which he 
has taken on the New York shore and 
credited to municipal ownership of the 
water front, can be easily matched, if not 
exaggerated, across the river, where private 
ownership of the gateways of commerce 
exists in its most approved style; all these 
pieces of evidence so contradictory to his 
line of argument, should at least have led 
him to doa little searching for their origin, 
if only to get the proof that they did not 
affect his primary assertion. 


Mr. Black jumps to the conclusion that 
the great warehouses have arisen in Brook- 
lyn because they have been forbidden 
in New York, which he supposes to be 
a direct detriment to New York and 
a gain correspondingly for Brooklyn. 
Now, as a matter of fact, if warehouses 
would pay as well as other uses of the 
docks, they would certainly be erected 
there by their lessees, just as great build- 
ings are put u» all over the city on lease- 
hold land. But warehousing is entirely 
too extravagant a use to be made of New 
York soil, and New York merchants con- 
sequently do their warehousing on cheaper 
ground in Brooklyn; just as they long 
ago gave up storing their goods in the 
lofts of their stores, and turned those lofts 
into offices, which paid better as soon as 
there were enough people to need the 
space for that use. Of late years, even 
Brooklyn land has become too valuable 
for some kinds of storage. Within the 
last ten years, for instance, such stuff as 
crude iron (scrap or pig) which has small 
value for its bulk, has gone to still 
more remote spots for storage, such as 
Communipaw or Perth Amboy. Nogoods 
are now stored in New York city (nor 
would they be under any conceivable cir- 
cumstances) the dealings in which are 
ordinarily inbulk; thatis, that are bought 
and sold and shipped away to internal 
distributing points for the most part by 
entire cargoes or large fractions of cargoes. 
Only those goods are stored in New York, 
which are broken up into small jobbing 
parcels, and turned over perhaps into 
various shapes without actual remanufac- 
ture; and this kind of storage merchants 
do not care to have done away from their 
salesrooms, since the handling involved is 
practically the same thing as that in a re- 
tail shop. For such storage, a warehouse 
on the river front, when all the other con- 
ditions of trade require that the salesrooms 
shall be in the center of the island, would be 
utterly useless and would have no patron- 
age whatever. Consequently, the ware- 
houses go where they are really needed 
and can be most economically maintained ; 
but the city of New York and its citizens 
are no more injured than are the bankers 
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who have their offices on Wall street, 
because Central Park has been located up- 
town instead of near the Battery. 

As to the trucking business and exterior 
streets, which Mr. Black bemoans so bit- 
erly as a supposed burden upon the trade 
of New York, if he had made a little in- 
quiry among New York merchants—not 
retail shop-keepers—he would have re- 
vealed a state of affairs by him apparently 
unsuspected. Whoever it was that origi- 
nally devised an exterior street, it is the 
merchants who have made the demand 
for its widening, for a portion of its length 
at least. The truth is that what we really 
want with our water-front is simply a place 
where we can receive our goods, and from 
which we may take them away as quickly 
as possible; not a place where we may 
store them. We, therefore, want the ut- 
most facilities for trucking, this being one 
of the agencies which we employ as the 
best devised so far for the handling of our 
business. 

When it comes to the miserable sur- 
roundings that have grown up around our 
steamer-wharfs, that is simply a result of 
land speculation, such as has driven all west- 
side improvement off the Boulevard to the 
side streets ; merely because we have made 
it profitable to hold the land comparatively 
idle pending possible advance in value, in 
consequence of which the improvement 
and the increased value which follows has 
gone elsewhere and thus the goose has 
been killed which lays the golden eggs. 
A similar effect is seen around all large 
railway stations, or just one block back in 
Brooklyn from the warehouses which Mr, 
Black illustrates; while it is fairly carica- 
tured on the flats which lie back of the 
private water-front of the Erie Railway in 
Pavonia, or the magnificent possessions of 
the Stevenses in Hoboken. In passing 
this point, | would remark that when Mr. 
Black adduces the ownership of the Astors 
of so much of the land adjoining New 
York piers as conclusive evidence that it 
is only the “blight” under which that land 
lies which prevents its improvement, that 
he is clearly unaware that it is the fixed 
policy of the Astor estate not to improve. 
That estate owns a great many buildings, 
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but they are for the most part buildings 
which have been erected by lessees on 
their land which have come to the estate 
on the expiriration of the leases; or if not, 
nearly always buildings which it has been 
absolutely necessary to put up to take the 
place of buildings acquired, as I have just 
stated, and which have become useless by 
reason of dilapidation or antiquated style. 
Instances of this may be found in the new 
Astor office-building on Wall street, al- 
most the last of its kind to go upin the 
vicinity, or in the new Holland House, 
which took the place of the old Astor 
mansion ; for in these locations, unless the 
building was directly fitted to its locality, 
it was little better than no building at all, 
a thing which cannot be said of the neigh- 
borhood bordering upon the water-front, 
where an infinite variety of structure will 
pay the trifling expense and taxes for 
which we permit landowners to hold so 
much of New York city out of use. 
E. J. SHRIVER. 
RESPONSE BY MR. BLACK. 

REALLY, | must confess that I never 
discovered any “essential factors” in Mr. 
Shriver’s communication, and had forgot- 
ten both the writer and his arguments be- 
fore he was half read. I merely glanced 
over his article, and seeing that it had 
been prepared by one of those queer fel- 
lows who are so firmly grounded in what 
they call principles that they are impreg- 
nable to facts, dismissed it from my mind. 
But since he is persistent, and returns to 
the charge after the idiotic water-front 
system of New York has been so fully ex- 
posed that even the Dock Commissioners 
themselves and their engineers would wish 
it to the devil could they only find some 
other equally fat places, his case will have 
to be considered. 

Mr. Shriver mentions Liverpool as a 
city that illustrates the beneficial influ- 
ences of municipal thimble-rigging about 
docks and warehouses. Well, what of 
Liverpool? It is a city that had grown to 
have nearly a_ half-million inhabitants 
while the people had character enough 
about them to build their own docks and 
warehouses. But the men of Liverpool 
abdicated and sold out, the old women 


came to the front, and the city is the same 
old city still. London, Glasgow, Man- 
chester all ahead, while Liverpool has 
fallen to fourth-class. Yet it has the only 
good harbor on the English coast, and 
should have a population of millions. 

And Rotterdam! Where's Rotterdam? 
When we consent to borrow our political 
institutions from Europe, we shall not imi- 
tate little towns that have lost their rat- 
ing through lack of ability to get ahead. 
Enough, said, then, about either Liverpool 
or Rotterdam. 

Let us see what is the next thing Mr. 
Shriver has to say. Ah! itis here; and it 
is another joke. The warehouses have 
gone to Brooklyn, he says, because New 
York property is too expensive for such 
cheap service as warehousing. The water- 
front property in eight Brooklyn wards, 
covering a frontage of about five miles, is 
assessed at $21,000,000 in round figures. 
The water-front property of the eight 
lower wards of New York, covering the 
same frontage and including the piers in 
private hands, is assessed at $14,000,000. 
The Brooklyn property was worth next to 
nothing thirty-five years ago, and the 
New York property was worth more than 
it is to-day. What do these figures mean ? 
I shall not explain their meaning because 
Mr. Shriver would not understand the ex- 
planation, and other men will not need it. 

Is there anything more? Oh, yes, here 
it is, and it is what might have been ex- 
pected. Mr. Shriver credits the dilapi- 
dated buildings along the water front, not 
to municipal tenure of the piers and ob- 
structing exterior streets, but to land spec- 
ulation. To appreciate the complete 
subtlety of this joke, land speculation 
must be understood to mean land specu- 
lations elsewhere to the detriment of water- 
front land ; and eventhen it will be pretty 
far fetched. But it will do. Unless the 
property was suitable for a gin-mill, you 
have hardly been able to give away a piece 
of water-front property along the New 
York water front since Brooklyn began her 
race for the lead. 

But here Mr. Shriver seems to break 
away from the water-front, and to launch 
into the political ethics of the single-taxers 


COMMENT AND CRITICISM. 


393 


on general principles. He is still nothing, 
however, if not facetious. He takes occa- 
sion to berate the Astors for not improving 
their property, and carries either the 
charge or the inference, or beth, that they 
let other people improve it in order that 
they can get possession of the improve- 
ments when the leases expire. Why, cer- 
tainly, the Astors are not fools. Their 
property must be improved; or they would 
soon fall into bankruptcy; and if they can 
find other persons who can see a profit in 
making the improvements they would be 
very silly if they did not accept their terms. 
The Astors’ money is no better than other 
men’s money for distribution among house 
carpenters and masons. Henry George’s 
*single-tax’”’ scheme of confiscation was 
never better than a craze, and it has now 
fallen from even that distinction. 
WILLIAM NELSON BLACK. 


“Truth Seeker” Unsatisfied. 

READERS of THE ENGINEERING MaGa- 
ZINE will remember that Mr. T. Graham 
Gribble, in his well-written articles entitled 
“The World’s Future Highway,” stated 
that the depth of water in the rapids 
above Niagara Falls was twenty feet at the 
crest. I ventured to object to the state- 
ment in a communication, and said that it 
was impossible that a river which is only 
a mile wide and twenty-five feet deep 
where it flows at the rate of six miles an 
hour, opposite Black Rock, could retain a 
depth of anything approaching twenty 
feet where it is still nearly a mile wide, 
and flows at the rate of sixty miles an 
hour just above the falls. But Mr. Gribble 
is not satisfied, and, in the August num- 
ber, states that the rapids were sounded 
in the year 1827 by the Mzchigan when 
she went over the falls, and found to be 
twenty feet deep. 

I hardly know how to meet this state- 
ment. I was born and raised within sight 
of the cloud that always hangs over Niaga- 
ra Falls, and was fed on the local tradi- 
tions of the place. But I never heard of the 
Michigan, which | suppose to be the name 
of a water-craft of some kind. I have 
heard that an American Indian once went 
over the falls on a dark night in his birch. 
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bark canoe, and never knew it until a flash 
of lightning, revealing the face of the cata- 
ract above him, told of the perilous leap 


that he had made. I have heard, too, of 
an old schooner, freighted with a bear, a 
catamount and some other American pro- 
ducts of a kindred description, having 
been turned adrift above the falls and al- 
lowed to float down the rapids. This may 
have been the Michigan; but I never 
heard that the animals took soundings. 

Does Mr. Gribble intend to have us un- 
derstand that there was a crew aboard the 
Michigan and that they deliberately took 
soundings, and lived to make their report ? 
Or does he only mean to say that the 
craft drew twenty feet of water and must, 
therefore, have had a twenty-foot channel 
for its passage ? 

To the first question no answer is re- 
quired. To the second no answer had bet- 
ter be attempted, because they did not 
build vessels drawing twenty feet of water 
on the great lakes as long ago as 1827. 
Center-boards were used and a vessel 
drawing the half of twenty feet was a prodi- 
gious craft in the shallow lake harbors 
long after 1827. But the passage of a well- 
built vessel over the falls without breaking 
up would prove nothing. The stratified 
rocks that form the bed of the Canadian 
rapids are doubtless worn almost as smooth 
as the apron of a flume; anda stanch craft, 
half upheld by the terrific rush of waters 
around and beneath her, might be pushed 
down the whole extent of rapids without 
going to pieces. 

We happen to know something of the 
depth of the rapids above the American 
Falls. Many years ago, somewhere in the 
fifties, if memory holds its seat, the ice 
broken from the shores of Lake Erie was 
brought down by the west winds one spring 
in such vast quantities that it formed a forty 

. mile long pack at the lower end of the lake, 
and the flow of water was so obstructed 
that the river fell about three feet at its 
source. What wasthe result? The Amer- 
ican Fall was nearly dried up. A gentle- 
man living in the village on the American 
side drove over in his carriage to Goat 
Island. This is proof that there cannot be 
more than a foot or so of running water in 
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the American rapids, though, to see it 
dashing and dancing along, white as a 
snow-drift, you might imagine it to be of 
any depth you pleased. 

Mr. Gribble thinks it not impossible to 
take soundings all along the crest of 
Niagara Falls, and, with the truly engineer- 
ing instinct, he says that he would like to 
take the contract. I will give him some- 
thing easier. The rapids below the falls 
are not nearly so swift as the rapids above 
the falls, and when the Suspension bridge 
was first opened, an attempt to take sound- 
ings was made. A twenty-five pound lead 
attached to a chain was dropped from the 
bridge. An instant after it struck the 
water and disappeared it rose to the sur- 
face again a hundred feet below, and, in 
attempting to pull it back the engineers 
broke the chain. Now let Mr. Gribble 
undertake the contract for recovering that 
lead, It will be of use to him when he 
undertakes to make soundings along the 
crest of the cataract. 

TRUTH SEEKER. 


Mr. Wisner and Cape Hatteras. 


THE comment of Mr. George Y. Wisner 
in the last number of this magazine upon 
my paper on “Engineering Off Cape Hat- 
teras,’’ convinces me that Mr. Wisner does 
not yet fully understand my theory and 
the principle upon which this proposed 
method is designed to operate. He gives 
an instance of the enormous force of ocean 
waves upon a monolithic mass of con- 
crete weighing 2600 tons, as an argument 
that my proposed method owing to less 
specific weight per square foot of ex- 
posed surface will not even withstand a 
moderate gale of wind. This proves my 
theory that we must not depend upon 
specific gravity alone in a locality like 
this, but must adopt additional means of 
safety. 

I would refer Mr. Wisner to page 516 of 
the July number, wherein I especially con- 
sidered the importance of the above facts 
as of vital interest in sucha problem. I 
state there specifically that “ A rigid, solid 
material would be easily destroyed by the 
action of the swell before there would be 
time to support and hold it in its position’; 
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but an elastic and porous fabric will with- 
stand similar attacks fora much greater 
length of time,” etc. If a monolith of 
2600 tons can be removed what chance 
have we in this case if we depend upon 
specific weight of material, but to equal 
seismic force and create a solid rocky 
island of many thousands of tons in 
weight thus to secure immunity against 
the ocean’s fury? This being impossible, 
we must call upon other forces for assist- 
ance. Mr. Wisner will admit that the base 
of the proposed fascine breakwater will be 
quickly imbedded within and by the sands 
of the shoal, and it is to this adhesion of 
the base of the structure to the shoal, and 
the flexibility and porosity of the upper 
structure to minimize the force of the 
waves until silting has completely covered 
the structure, that we can depend much 
more for security than the specific weight 
alone. In this connection I would state 
that there is an efficient and inexpensive 
method of proving the correctness of this 
proposition which the government could 
adopt should its officers desire to satisfy 
themselves upon its practicability. 

Mr. Wisner also considers the ravages of 
the teredo as a serious drawback for this 
undertaking. For his information I would 
state a practical proof against this assertion. 
All wooden vessels engaged in our coast- 
ing trade are devoid of any metal sheath- 
ing to their bottom ; whereas those trad- 
ing in southern climes are generally pro- 
tected in this manner to avoid worming ; 
a fact too well known among maritime 
people. Commercial economy is the most 
sensitive proof in matters of this kind. 
Had the site for this project been located 
in the Gulf of Mexico or adjacent waters, 
where, no doubt, Mr. Wisner has experi- 
enced the destructive attacks of these 
pests, the writer would have hesitated 
before advocating such a structure, but on 
our Northern coast the attacks of the 
teredo are not to be dreaded in this struct- 
ure. The little damage that might re- 
sult from the action of these worms will be 
more than compensated for by the natural 
growth of the willows. The cold waters 
of this coast are detrimental to the prop- 
-agation of the teredo. 


In reference to the physical conditions 
of this locality, there still exists a great 
lack of definite information. It is supposed 
by many that rock formation must closely 
underlay the surface of these shoals to 
keep them in their position. In the ab- 
sence of facts I investigated the geologi- 
cal rock formation of the adjacent coast- 
line, with reference to the pitch of their 
strata towards the Atlantic seaboard, with 
the aid of the best authorities obtainable, 
and an approximation of these results 
would develop rock at least 2000 feet 
below these shoals; but a boring on the 
point of Cape Hatteras probably would 
give more positive information upon this 
subject. I feel convinced that the trend 
of the coast-line and its outlying shoals, 
are the results of the peculiar run of the 
currents in these localities. 

J. W. WALTERS. 

New York, August 9, 1892. 


An Attempt to Teach Practical Mechanics. 


THE article by Mr. John T. Hawkins in 
this magazine for July on “Intuition in 
Machine-Designing ” treats of a subject of 
vital importance. In June, 1891, the Me- 
chanical Engineering Teachers’ Associa- 
tion was formed at Columbus, Ohio, to 
discuss such subjects as Mr. Hawkins pre- 
sents. The belief that too little is done 
towards a direct training of natural inven- 
tive capacity in engineering schools is 
held by some of these teachers and doubt- 
less will be expressed at the coming meet- 
ing in Rochester. To accept the remedy 
proposed by Mr. Hawkins, that of doing 
without the more ornamental higher 
mathematics and giving the time to the 
cultivation of what a New Englander 
would call mechanical “ gumption,” seems 
to some a lowering of the ideal of a ““Me- 
chanical Engineer” that has been estab- 
lished by the larger colleges. A college 
which would lower its requirements in 
mathematics would be judged as being in 
a state of decline by critics who would not 
consider whether the high mathematical 
ideal set up was producing as great a per- 
centage of successful engineers as might 
be expected. 

It has been said that this country has no 
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intermediate schools, each small college 
trying to ape a complete university. So it 
seems that all engineering courses are en- 
deavoring totrain mathematical engineers, 
of whom we certainly need a few, and are 
ignoring the demand for a host of more 
practical constructive engineers. It ought 
not to be possible for a young man with- 
out inventive capacity and general me- 
chanical “gumption” to pass a mechanical- 
engineering course solely on the strength 
of mathematical aptitude, but that such 
cases are possible every graduate knows. 
To have the higher mathematics excluded 
from all our technical courses would in- 
deed be a shame, but it cannot be true 
that if this study is good for a few it must 
be good for all, unless mechanical engi- 
neering cannot be taught without its use. 
It would seem that some colleges would 
find both honor and profit for their stu- 
dents in following a course more largely 
technical. 

An attempt in this direction is being 
made at the Kansas State Agricultural 
College. This is one of the land-grant 
colleges under the act of 1863, and enrolls 
nearly 600 students; two-thirds of whom 
are young men. 

The course followed is a general course, 
based on the industries, and while all 
young men are obliged to engage in me- 
chanical work in the shops and receive 
some technical instruction, no separate 
mechanical course is provided, nor are 
mechanical engineers graduated. 

A young man may spend ten terms of 
the twelve in the four-years’ course in the 
shops if he chooses. At graduation the 
young man is equipped with a general 
education beyond what is usual in tech- 
nical courses, with mathematics enough 
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to handle mechanics without the calculus, 
and with a considerable shop-practice ex- 
tending over four years. A post-graduate 
course covering from twelve to eighteen 
months’ continuous work in the purely 
technical subjects is provided, with more 
than usual liberty in the shops for the con- 
struction of original designs. It cannot be 
said that principles are neglected and mere 
“ finger wisdom ” substituted, but the free- 
dom of post-graduate work allows for the 
training of the natural bent of each indi- 
vidual beyond the possibilities of under- 
graduate work. 

As Mr. Hawkins suggests, the “ making 
a study of constructive problems occupies 
the highest place and is given the greatest 
time.” The work demanded is more nearly 
what an employer would demand, both as 
to quality and time, and it is expected 
that no violent change of habits will be 
necessary as the student goes out into such 
positions as are usually filled by technical 
graduates. Another point raised by Mr. 
Hawkins is that of “leaving the young 
man at graduation as an ‘M. E.’” I believe 
such a degree to be a_ handicap fre- 
quently the employer expecting too much 
of the graduate on account of the assump- 
tion of a title which should come only 
with experience. In three neighboring 
States are three technical schools; the one 
having the most severe course and require- 
ments confers the degree of “B.S.” at 
graduation, and “M. E.” as a third degree 
after four years’ experience and further 
study. Another confers “M. E.” as a 
second degree, while the third graduates 
““M. E.’s in four years. 


O. P. Hoop. 


Professor of Mechanics, Kansas State Agricultural 
College. 
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ARCHITECTURE, 

5383. Iron Mill Buildings. Ill. 
Seaver (R G-July 15.) 3700 w. 

5403. Modern Architecture. III. Ill. P. 
Planat (A A-July 16.) 1500 w. 

5404. The International Congress of Engi- 
neers and Architects ia Italy. Alfredo Melani 
(A A-July 16.) 2700 w. 

*5433. Prevention and Extinction of Fire in 
Theaters. Ernest E. A. Woodrow (Misc.) 6000 w. 

*5435. Decoration. Andrew Wells (Misc.) 
2900 w. 

5465. Modern Architecture. Ill. IV. P. 
Planat (A A-July 23.) 1600 w. 

5466. The Philadelphia Bourse Competition. 
The Architects of Philadelphia (A A-July 23.) 
1700 w. 

*5504. 
United States. I. 
2400 w. 

*5507. Decorative Stone-Cutting. Louis H. 
Gibson (S-July.) 2200 w. 

5596. New Methods in Heavy Timbering. 
Ill. Frederic G. Corser (E N-July 28.) 1600w. 

5676. Circle on Circle. Ill I. (C & B- 
Aug.) 1600 w. 

+5716. Architecture at the World’s Colum- 
bian Exposition. Ill. III. Henry Van Brunt 
(C M-Aug.) 3800 w. 

*5734. The Art of Decorative Composition. 
I. Ill. (A E-July.) 2500 w. 

5741. Modern Architecture. Ill. V. P. Planat 
(A A-July 30.) 500 w. 

5742. M. César Daly and the Royal Gold 
Medal. Presentation Address of Macvicar An- 


John W. 


The Building Stone Industry of the 
Geo. P. Merrill (S-July.) 


Indian Engineering. w. Rs. 18 per year, 
postage extra. Calcutta. 
Industries. w. 82s., post-paid. London. 
Invention, w. 283., post-paid, London. 
308. per year, post-paid. London. 
.. Journal of Gas Lighting. London. 
m, 68., post-paid. London. 
m. 9s., post-paid. London. 
..Marine Engineer. = 7s. 6d. per year, 
ost-paid. Londo 
.»Mechanical World. w. 83. 8d. per year, post- 
paid. London. 
.+++«+Moniteur Industriel. 3 times a week. 40 fr. 
per year, post-paid. Paris. 
Nineteenth Century. m. $4. 50 per year. 
New York. London. 
P Eng...Practical Engineer. w. 
post-paid, London. 
Railway News. London. 
RU M...Revue Universelle des Mines. 
per year, post-paid. Paris. 
.. Sanitary Record. m. London. 
Westminster Review. m. $4.50 per year. 
N. London, 


10s, per year, 


m. 40 fr. 


derson and Response of M. Daly (A A-July 30.) 
5200 w. 

5743. M. César Daly and his Proposed Dic- 
tionary. John Moser (A A-July 30.) 800 w. 

5744. Modern Architecture. Ill. VI. P. 
Planat (A A-Aug. 6.) 1300 w. 

5745. Construction. XI. IIL 
le-Duc (A A-Aug. 6.) 2900 w. 

5746. Theater Building Regulations. V. 

. A, E, Woodrow (A A-Aug. 6.) 5000 w. 

5747. Architecture at the International Ex- 
hibition of Art in Munich. Countess von 
Krockow (A A-Aug. 6.) 2200 w. 

5806. Relief Decoration. I. 
selman (P D-July.) 1g00 w. 

5807. Color Harmony. 
July.) 2800 w. 

5808. Sub-Contracting. 
July.) 1600 w. 

5854. The relation of the Architect to the 
Workman. C. R. Ashbee (A & B-July 30.) 
5000 w. 


M. Violet- 


John J. Has- 
E. H. Kelly (P D- 


Peter Long (P D- 


CIVIL ENGINEERING. 
5385. Chicago Harbor. Editorial (R G—July 
15.) 1250 w. 

*5386. Drague Piocheuse et Suceuse de 
MM. Bony et Daste Employée au Curage du 
Grand Canal du Pare de Versailles. Ill. G. 
Richou (yg C G-July 2.) 3000 w. 

*5387. Panama; le Passé, le Présent, l’Av- 
enir. Ill, Gérard Lavergne (G C-July 2.) 
4900 w. 

#5388. 
et Chaussées. 


Le Laboratoire de |’Ecole des Ponts 
G. L. (G C-July 2.) 3300 w. 
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CURRENT TECHNICAL LITERATURE. 


5394. Street Paving in New York City. Stev- 
enson Towle (P-July.) 5500 w. 


5396. Shall There Be a Road Exhibit at 
Chicago? R. W. R. (EM J-July 16.) 1700 w. 

*5440. Cyclone Wind Pressures. III. 
de Chagne (Eng L-July 8.) 750 w. 

+5462. Our Recent Floods. J. W. Powell 
(N A R-Aug.) 4400 w. 

*5463. Bridges and Bridge Builders. III. 
Peter MacQueen (Cos-Ang.) 5500 w. 


5487. The Civil Engineer and the Railroad. 
Editorial (R G—July 22.) 1200 w. 


5496. Street Subways for Pipes and Wires at 
Nottingham, England. A. Brown (E N-July 
21.) 1400 w. 

+5498. The Continuous Girder as a Tipper. 
C. H. Lindenberger (Misc.) 1000 w. 

+5499. The Transition Curve Whose Curva- 
ture Varies Directly as Its Length from the P. 
C., or Point Where it Connects with the Tan- 
gent. Ill. Wm. Cain (Misc.) 2500 w. 

+5501. Bridging Cations Lengthwise. 
Howard V. Hinckley (Misc.) 500 w. 

+5502. The Philadelphia Tunnel of the Bal- 
timore and Ohio Railroad, Its Construction and 
Cost. Ill. W. W. Thayer (Misc.) 1500 w. 

*5503. The Road Problem. Ill. Lewis M. 
Haupt (S-July.) 1250 w. 

*5505. Mississippi River Improvement. II]. 
D. M. Grisson (S-July.) 2750 w. 

*5523. From Holborn to the Strand. II. 
Editorial (Eng L-July 15.) 1700 w. 

5530. The Intercoastal Waterway. II. 
Lewis M. Haupt (M R-July 22.) 1100 w. 

*5563. La Sécheresse en Russie. Des Mes- 
ures a2 Prendre pour Diminuer les Sécheresses. 
I, Ch, Cotard and General Annenkoff. (G C- 
July 9.) 3400 w. 

5594. Notes on Foundation Experiences. 
A. P. Boller (E N-July 28.) 2800 w. 

5597. Field Sheet for Topographical and 
Stadia Work. Ill. T. J. McMinn (E N-July 
28.) 450 w. 

*s5602. La Sécheresse en Russie. Des Mes- 
ures 4 Prendre pour Diminuer les Sécheresses. 
II, General Annenkoff (G C-July 9.) 3300 w. 

*5672. Carriage-Way Pavements. Editorial. 
(E-July 22.) 2900 w. 

*5709. ‘The Bhatgarh Dam. 
Aug.) 3000 w. 

*5765. The New Floating Bridge Between 
Portsmouth and Gosport. H. Graham Harris 
(C G-July 29.) 800 w. 

+5811. The Nicaragua Canal. II. 
Davis (J F I-Aug.) 7500 w. 

*5825. The Pollet Swing Bridge at Dieppe. 
I. Ill. (Eng L-July 29.) 1200 w. 

5828. The Working Stresses for Iron and 
Steel. V.Contamin (R R-Aug. 6.) goo w. 

5845. Dredge for Trestle-Filling on the New 
Orleans and Northeastern R. R. Ill. (E N- 
Aug. 4.) 1200 w. 

5851. Dredging on the Pacific Coast. I. 
(E N-Aug. 4.) 1500 w. 


Rigis 


Ill. (RAE J- 


Geo. W. 


5852. Screw Piles for Bridge Piers, Ill. 
F, J. E. Spring (E N-Aug. 4.) 400 w. 


5855. The Intercoastal Waterway. I1I. Lewis 
M. Haupt (M R-Aug. 5.) 650 w. 


*5558. 
2500 w. 


The NicaraguaCanal. (IS F-Aug.) 


ELECTRICAL MISCELLANY. 


*5412,. Commutators. Ill. I. F. M. Wey- 


mouth (El-July 8.) 1900 w. 


*5416. The Return to Electrostatics. 
torial (El-July 3.) 1000 w. 

*s5417. The Electricity Supply Business in 
London. Editorial (El-July 8.) 2000 w. 

*5418. Suspended vs. Stationary Coil Gal- 
vanometers.”.;W. E. Ayrton and T. Mather (El- 
July 8.) 1100 w. 


*5431. Les Isolants. 
2000 w. 


Edi- 


Frank Géraldy (Misc.) 


*5477.. L'Ozonisation et les Appareils Ozo- 
nothérapiques. Ill. A. Rigaut (Misc.) 2100 w. 

*5508. Rock Blasting by Electricity. III. 
Ill. Wm. L. Saunders (S—July.) 1300 w. 

5514. The Electric Heater in Canada. Ill. 
(W E-July 23.) 1600 w. 

5515. Photographing two Thieves by Elec- 
tricity and the Flash Light. Ill. (W E-July 23.) 
— 

*5534. The Inductive Capacity of Looped 
Cables. lll, H.R. Kempe (E Rk L-July 8.) 
400 w. 

*5535. Improvements in Minor Galvanom- 
eters. Ill. (E RK L-July 8.) 600 w. 

*53537. The Supply of Electricity at Oxford. 
Ill. (E RI-July 8.) 2500 w. 

5543. Light and Power Stations. 
Mackie (E R N Y-July 23.) 1300 w. 

5545. Diagram for Calculating Fuse Wires. 
Ill. Josef Herzog (E W-July 23.) 500 w. 

5549. Some Views of Central Station Work. 
XIX. Ill. T. Carpenter Smith (Misc.) 2700 w. 

5551. New Electric Cranes at the Brush 
Electric Co.’s Works. Ill. F. A. Scheffler (E 
E N Y-July 20.) 700 w. 

5552. Theoretical Elements of Electro-Dy- 
namic Machinery. IX. Ill. A. E. Kennelly 
(E E N Y-July 20.) 1400 w. 

5553. Noteon the Nature of Electric Cur- 
rents. Ill, Wm. J. Martin (EZ E N Y-July 20.) 
goo w. 

*s605. La Vision 4 Distance. 
souty (G C-July 16.) 1900 w. 

*s612. Une Pompe a Feu Electrique. E. 
Meylan (El P-July 16.) 600 w. 

*s5613. Transmission de l’Energie 4 Longue 
Distance. Ill. Em. Dieudonné (El P-July 16.) 
3200 w. 

5618. 
Sketch. 
22,000 w. 

5619. Some Views of Central Station Work. 
XX. T. Carpenter Smith (Misc.) 2500 w. 


5624. Lord Kelvin’s Ampere Balances for 


I. Robb 


Max de Nan- 


Electrical Pioneers: A Historical 
Burton Ellinwood Greene (Misc.) 
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CURRENT TECHNICAL LITERATURE. 


Very Heavy Currents. Ill. (E E N Y-July 27.) 
750 w. 
5625. Light and Power Stations. 


Markie (E R'N Y-July 30.) 1700 w. 


5627. Supposed Action of Grounded Railway 
Currents on Lead Water Pipes (E W-July 30.) 
1400 w. 

5628 
sity of Pennsylvania. III. 
W-July 30.) 1800 w. 

*5634. Voltaic Cells with Fused Electro- 
lytes. J. Brown (El-July 22.) 1200 w. 

*5635. Commutators, Ill. II]. F. M. Wey- 
mouth (El-July 22.) 4000 w. 

*5639. The Thomson Electric Welding Pro- 
cess. Ill. (Misc.) 3000 w. 


*5655. On a Multiple Induction Machine 
for Producing High Tension Electricity, and on 
Some Remarkable Results Obtained With It. 
Ill. I. Lord Armstrong (E R L-July 22.) 
3000 w. 

*5666. The Alternate-Current Dynamos, III. 
R. W. Weekes (E E L-July 22.) 2000 w. 

5678. Country Roads and Electricity. 
om Nelson Black (E W-Aug. 6.) 2300 w. 

5681. Notes on Some Experiments with Al- 
ternating Currents. Ill. Louis Duncan (E W- 
Aug. 6.) 2300 w. 

*5686. Théorie Géométrique des Cables. Ill. 
I, W. Cam. Rechniewski (El P-July 23.) w. 

*5687. Incendioscope. E. D. (El P-July 
23.) 400 w. 

5691. Theoretical Elements of Electro-Dyna- 
mic Machinery. X. Ill. A. E. Kennelly (E EN 
Y-Aug. 3.) 2200 w. 

5692. The Fall of Bodies and the Resistance 
of Air, Il], (E E N Y-Aug. 3.) 600 w. 

5694. Light and Power Stations. III. Robb 
Mackie (E R N Y-Aug. 6.) 1000 w. 

5697. Grounding the Neutrai Wire in Athens, 
Greece (E R N Y-Aug. 6.) 800 w. 

*5714. Sur les Parafoudres. 
2500 w. 

*5715. 
Courants Alternatifs. 


II, Robb 


Electrical Engineering at the Univer- 
C. W. Swoope (E 


Wil- 


Ill. (Misc.) 


Etudes Experimentales sur l’Arc a 
Ill. (Misc.) 2000 w. 


5717. Some Views of Central Station Work. 
Ill. XXI. T. Carpenter Smith (Misc.) 2800 w. 
5719. Automatic Electric Weiding of Links 
and Chains. Otis K. Stuart (Misc.) 1800 w. 
5721. Local 
Experiment. 
*5722. Commutator. III. III. 
mouth (El-July 29.) 2400 w. 
* *5723. Recent Developments in Electric Arc 
Welding. Ill. P. J. Unwin (El-July 29.) 


700 w. 
*5724. Electrical Standards, (El-July 29.) 
w. 
L’Etablissement des Transformateurs. 
- (Misc.) 2300 w. 
*5726. Etudes Experimentales sur l’Arc a 


Courants Alternatifs. II. Ill (Misc.) r700w. 
+5730. Note sur les Installations Electriques 


Thunder-Storms — Larroque’s 
Ill. (E A-Aug. 6.) 1000 w. 


F, M. Wey- 


de la Fabrique d’Armes de Herstal. Ill. Félix 


Mélotte (R U M-July.) 6000 w. 


*5736. The Position of 47 in Electro-Mag- 
netic Units. Oliver Heaviside(Misc.) 1600 w. 


*5737. Dynamo-Electric Machinery. Re- 
view of a Recent Italian Book. A. Gray (Misc.) 
1900 w. 


*5750. The Possibility of Reciprocal Action 
Between an Electrified Body and a Magnet 
(E R L-July 29.) 1100 w. 


*5751. 
Station Engines. We Th 
July 29.) 1300 w. 

*5752. The Ratio Between the C. G. S. 
Electromagnetic and Electrostatic Units (E R 
L-July 29.) 500 w. 

*5754. Report on Tests of Epstein Accu- 
mulators. W. E. Ayrton (E R L-July 29.) 
1600 w. 

*5755. Ona Multiple Induction Machine for 
Producing High Tension Electricity, and on 
Some Remarkable Results Obtained withIt. II. 
Ill. Lord Armstrong (E R L-July 29.) 3200 w. 

*5764. Applications of Electricity in the 
Royal Dockyards and Navy. Henry E. Dead- 
man (C G-July 29.) 2200 w. 
$799: Protecting Dynamos. III. 

~July 30.) 500 w. 

5819. TheStanley-Kelly Alternating Current 
Motor. Ill. (W E-Aug. 6.) 1800 w. 

5837. Some Practical Points on Converters. 
Harry A. Stucky (S E-July 30.) 1000 w. 

*5865. Nouvelle Machine d’Extraction Flec- 
trique a Action Directe de Thomson-Houston 
Ill. Em. Dieudonné (El P-July 30.) 1400. 

*5866. Théorie Géometrique des Cables. IT. 
Ill. W. Cam. Rechniewski (El P-July 30.) 
2000 w. 

*5867. L’Usine Centrale de Pontresina. III. 
E. Meylan (El P-July 30.) 1400 w. 

*5868. Insulated Wire Testing in the Fac- 
tory. Herbert Laws Webb (I R W-Aug. 15.) 
1700 w. 

*5870. 
pounds. 
1200 w. 


The Speed Regulation of Central 
Booth (E R L- 


Force Bain 
(WE 


The Manufacture of Insulating Com- 
Ralph W. Gray (I R W-Aug. 15.) 


ELECTRIC LIGHTING, 


5395. The Dessau Central Electric Lighting 
Station of the German Continental Gas Com- 
pany. Ill. W. von Oechelhiuser (P A-July 
15.) 5000 w. 

*5413. Arc Lamps (El-July 8.) 1500 w. 

*5415. The Electric Light Installation Rules 
of the Chambre Syndicate des Industries Elec- 
triques (El-July 8.) 1300 w. 

*5529. Comment les Stations Centrales Peu- 
vent-Eliles Etablir Leur Tarif de Vente. III. 
Eme. Dieudonné (El P-July 9.) 1500 w. 

5548. Incandescent Wiring. C. W. Swoope 
(Misc.) 800 w. 

5555. Exhausting Incandescent Lamps by 
Means of Mercury Pumps. J. W. Packard (e 
E N Y-July 20.) goo w. 


goo 
‘ 

q 
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5620. Electric Search Lights. I. Ill. E. 
R. Knowles (E E N Y-July 27.) 2500 w. 

5629. Notes on the Feeding of Arc Lamp 
Carbons by an Electric Heat Movement. III. 
Samuel E. Nutting (E W-July 30.) 3100 w. 

5679. Fire Risks in Electric Lighting. W. 
E. J. Deming (E W-Aug. 6.) 750 w. 

*5685. Lampe a Arc Systemé Fallon. Ill. 
Em. Dieudonné (E P-July 23.) 400 w. 

5689. Electric Search Lights. II. Ill. E. 
R. Knowles (E E N Y-Aug. 3.) 3200 w. 

5693. Lamp and Wire Calculations Without 
Tables or Curves. E. P. Roberts(E E N Y- 
Aug. 3.) 1200 w. 

5696. Electric Light Wiring and Insurance. 
H. Ward Leonard (E R N Y-Aug. 6.) 400 w. 

5718. Electric Plant at the New Netherlands 
Hotel. Ill. (Misc.) 800 w. 

*5753. Mavor & Coulson’s Patent Junction 
for Concentric Wiring. Ill. (E R L-July 29.) 
1100 w. 

5800. Central Station Lighting in Small 
Cities. Wm. H. Bryan (W E-July 30.) 2200 w. 
GAS ENGINEERING. 

*5430. The Relation Between Increase of 
Output and Decrease in Cost of Manufacture 
and Distribution. H. Padan (G W-July 9.) 
2200 w. 

5481. Hints to Gas Consumers onthe Proper 
Use and Management of Gas. Wm. Paul Ger- 
hard (AG L J-July 25.) 7000 w. 

*5556. The Estimation of Nitrogen in Coal 
Gas. C. H. New (J GL-July 12.) 2200w. 

*5577. Petroleum as an Enricher of Coal 
Gas. Editorial (E—July 15.) 1700 w. 

*5610. The Distribution of Fuel and Power 
Gas in Birmingham. B. H. Thwaite and Dugald 
Clerk (J G L—July 19.) 7000 w. 

*5727. President’s Address Before the North 
British Association of Gas Managers. A. Mac- 
Pherson (G W-July 30.) 4100 w. 

*5728. Notes on the Thermic or Heat Meas- 
urement of Combustible Gas, Describing the 
Berthelot-Mahler Calorimeter. B. H. Thwaite 
(G W-July 30.) 2000 w. : 

*5777. The Centenary of Gas Lighting. Ed- 
itorial (E-July 29.) 2500 w. 

HYDRAULICS. 


*5442. Hydraulic or Jet Propulsion. Alex- 

= Vogelsang (Eng L—July 8.) 1200 w. 
493. Distribution Mains and Fire Service. 

i (E N-July 21.) 3500 w. 

+5497. On the Loss of Head Resulting from 
the Passage of Water Through a 24-Inch Stop 
Valve. Ill. E. Knichling, Clemens Herschel, 
J. F. Crowell, John W. Hill, John Thomson, 
John C, Trautwine, Jr. R. F letcher, Geo. W. 
Rafter, D. F. Henry, and James Duane (Misc.) 
14,000 w. 

*5522. Lake Vyrnwy and the Vyrnwy Water 
supply to Liverpool. Ill. (Eng L-July 15.) 
8000 w. 

5591. Filter Bedsin Holland. Ill. H. P. N. 
Halbertsma (E N-July 28.) 600 w. 


CURRENT TECHNICAL LITERATURE. gol 


5592. Crude Oil for Fuel at the Minneapolis 
Water-Works. Ill. Andrew Bergstrom (E N- 
July 28.) 700 w. 

5712. The Arrangement of Hydrants and 
Water Pipes for the Protection of a City Against 
Fire. I. John R. Freeman (F W-July 30.) 
1600 w. 

*5816. Utilization of Water Power. Herbert 
G. Coales (E E L-July 29.) 5100 w. 

5820. The Arrangements of Hydrants and 
Water Pipes for the Protection of a City Against 
Fire. Ill. Il. John R. Freeman (F W-Aug. 
6.) 1800 w. 

5859. Water Wheels at Niagara. Ill. (IS F- 
Aug.) 800 w. 

*5860. The Sale of Water by Meterin Berlin. 
H. Gill (J G L-July 26.) 3000 w. 

*5861. Le Sidéro Ciment, Systéme I. Bor- 
denave. Ill. Henri Mamy (G C-July 23.) 4900 w. 


INDUSTRIAL CHEMISTRY. 


*5443. The Artificial Production of Gems. 
Discovery of a Glasgow Scientist. (I-July 8.) 
600 w. 

5469. The Comparative Value of Brimstone 
and Pyrites in the Manufacture of Sulphuric 
Acid. J. H. Kelley (E M J-July 23.) 1250 w. 

5471. Oxide Films on Iron Wire. Charles 
Platt (E M J-July 23.) 1200 w. 

5532. The Purification of Water by Chemical 
Treatment. Willis G. Tucker (Sc-July 15.) 
3700 w. 

*5s582,. The Ammonia-Chlorine Process. (I 
L-July 15.) 2000 w. 

*s611. Estimation of Sulphur in Coal Gas. T. 
Fairley (J G L-July 19.) 1200 w. 

5720. The Combustion of Nitrogen. (Misc.) 
1200 w. 

INDUSTRIAL SOCIOLOGY. 


*s5422. Provisional Protection. Editorial (E- 
July 8.) 3000 w. 

5448. Railway Economics. Wm. M. Ac- 
worth (R R-July 16.) 2300 w. 

%*5453. Inconsistencies of Organized Labor. 
B. F. T. (Misc.) 2500 w. 

+5461. The Ejight-Hours System in Gas- 
Works. George Livesey (F R-July.) 1000 w. 

5467. The Cost and Selling Price of Steel 
Rails. Editorial (E M J-July 23.) 1300 w. 

5468. The Understanding in the Copper 
Trade. Editorial (E M J-July 23.) 2400 w. 

5475. Municipal Ownership of Electric 
Lighting Plants. (N W-July.) 1250 w. 

*5533. The Cost and the Profits of Produc- 
tion. Editorial (I L-July 8.) 1600 w. 

*5573. Working Hours for Miners. I. 
George Brooks (C G-July 15.) 5000 w. 

+5585. Why We Have So Few Good Roads. 
James A. Beaver (F-Aug.) 3000 w. 

+5586. Municipal Government a Corporate 
Not a Political Problem. Frank Morison (F- 
Aug.) 2900 w. 

*5606. De la Propriété Industrielle en Divers 
Pays. D. A. Casalonga (G C-July 16.) 2100 w. 
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*5650. The Labor Question in the United 


States Editorial (I L-July 22.) 1300 w. 

5651. The State vs. Pinkertonism. Editorial 
(F & M R-July 30.) 1200 w. 

5677. Thoughts Suggested by the Situation 
at Homestead. Wm. H. Sayward (C & B-Aug.) 
1800 w. 

*5704. The Labor Movement in England. 
Tom Mann (Misc.) 3400 w. 


*5705. The Carnegie Conflict. (Misc.) 
3400 w. 

5762. The Proposed Massachusetts I.aw to 
License Stationary Engineers. (Eng-Aug. 6.) 
1400 w. 

*5776. Labor Troubles in America. Edi- 


torial (E-July 29.) 2600 w. 


5826. The Relations of the Public to the 
Railroads. James L. Cowles (R R-Aug. 6.) 
2200 w. 

5827. Profit Sharing. E.C. Atkins & Co. 


(R R-Aug. 6.) 1800 w. 


5853. The Licensing of Architects. Edi- 
torial (A & B-July 30.) 1250 w. 
LANDSCAPE ENGINEERING. 
5547. The Gardens at Wellesley, Mass. M. 


C. Robbins (G & F-July 20.) 2200 w. 
MARINE ENGINEERING. 


*5421. Navy Boilers. ‘‘Naval Engineer” (E- 
July 8.) 1600 w. 


*5423. The Dimensions of Warships. Edi- 
torial (E-July 8.) 2900 w. 

*5438. An Engineer’s Ship of War.  Edi- 
torial (Eng L-July 8.) 1800 w. 

*5518. A French Torpedo Boat. Ill. (Eng 


L-July 15.) 1000 w. 

*5521. The Dimensions of Modern War- 
ships. S. M. Eardley-Wilmot (Eng L-July 15.) 
3000 w. 

*5541. A Method of Determining On Board 
Ship the Distance from Land. A. Stewart 
Harrison (Inv—July 9.) 2500 w. 

*5562. Derniers Bateaux Construits on En 
Cours de Fabrication 4 la Socicté des Forges et 
Chantiers de la Mediterranée. Ill. Yves Gué- 
don (G C-July’g.) 4000 w. 


*5576. The Ward Ram. Ill. (E-July 15.) 
1400 w. 
*5578. The Position of Naval Engineers. 


Editorial (E-July 15.) 1500 w. 

*s601. Paquebots a Roues Construits en 
France pour une Compagnie Anglaise et Des- 
tinés 4 la Navigation du Nil. L. Muller (G C- 
July 16.) 800 w. 

5614. A Proposed ‘‘Destroyer.” W. F. Dur- 
‘fee (A M-July 28.) 700 w. 

*5657. Navy Boilers. 
L-July 22.) 2100 w, 

*5660. Submarine Anti-Corrosive and Anti- 
Fouling Paints (Inv—-July 23.) w. 

*5758. Patent Expansion Cylinders for the 
Tanks of Petroleum Steamers (M E-Aug. 1.) 
1200 w. 


James Howden (Eng 


*5759. The Paddle Steamer ‘‘ Koh-i-noor.” 
Ill. 


(M E-Aug. 1.) 2200 w. 
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*5760. Notes on Recent Experience with 
some of H. M. Ships. W. H. White (M E- 
Aug. I.) 6400 w. 


#5772. in Portsmouth Dock- 
yard. Ill. I. Wm. H. White (J L-July 29.) 
2000 w. 

*5775. M. Cruisers ‘‘ Indefatigable,” 
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1000 w. 

*5649. Condensation in Steam-Engine Cyl- 


inders During Admission. Ill, I. Thomas 


English (I L—July 22.) 2000 w. 

*5659. The Design of Locomotive Smoke- 
stack and Exhaust Nozzles. Ill. (N C B-Aug.) 
1200 w. 


+5702. Smoke Prevention. Report of Special 
Committee of the Engineers’ Club of St. Louis 
(J AE S-June.) 18,000 w. 

*5771. Condensation in Steam Engine Cyl- 
inders During Admission, Thomas English 
(I L-July 29.) 2000 w. 


5814. Designing Chimneys (B J C-July 30.) 
1300 w. 
5815. The Temperature of Waste Gases and 


Its Effects on Boiler Economy (B J C-July 30.) 
800 w. 

5817. ‘Test of the Power Plant of the Utica 
Steam Cotton Mills, Ill. R. C. Carpenter (P S- 
Aug.) 3300 w. 

5818. Condensing Water Coolers and Surface 
Condensers in Germany. R. O. Heinrich (PS- 
Aug.) 1200 w. 

5836. The Utilization of Exhaust Steam. 
E. P. Bates (S E-July 30.) 2800 w. 

5841. Experiments with Throttling Steam 
Calorimeters. Wm. Kent (A M-Aug. 4.) 2700 w. 


TELEPHONY AND TELEGRAPHY. 


5516. Cables Under the Pacific (W E-July 
23.) 1700 w. 

5544. Earth Currents. 
July 23.) 950 w. 

5621. Modern American Telegraphic Appa- 
ratus, Ill, IV. F. W. Jones (E E N Y-July 27.) 
1300 Ww. 


Wm. Zinn (E W- 


‘ 


5623. The Electric Storm of July 16, 1892. 
W. Finn (E E N Y-July 27.) 1600 w. 

*5653. Notes on the Double Differential Re- 
lay for Use on Submarine Cables. Ill. Edward 
Raymond-Barker (E R L-July 22.) 1600 w. 

5690. Modern American Telegraphic Appa- 
ratus. V. Ill. F. W. Jones (EE N Y-Aug. 
3.) 1200 w. 

+5732. La Téléphonie le Long des Chemins 
de Fer Belges a Petite Section. Ill. Emile 
Piérard (R U M-July.) 6000 w. 

*5769. A Letter by Gauss Bearing on the 
Discovery of the Telegraph. E. C. Gauss (E L- 
July 29.) 500 w. 

*5864. Electrodynamométre Giltay pour la 
Mesure des Courants Téléphoniques. Ill. J. A. 
Montpellier (El P-July 30.) 800 w. 

MISCELLANEOUS. 

5391. Why Cotton Ties Should Be Made in 
the South. Editorial (M R-July 15.) 1300 w. 

5400. Statistics of Southern Industrial Pro- 
gress. Ill. II. Wm. B. Phillips (E M J-July 
16.) 3500 w. 

*s5414. Law of Economy. E. T. 
Carter (El—July 8.) 1500 w. 

5428. The Properties and Manufacture of 
Celluloid. Walter Hogben (AG LJ-July 18.) 
1400 w. 

%*5432. Utilisation des Forces Naturelles. 
Les Moteurs Marins. V. Ill. (Misc.) 1250 w. 

*5452. The Use and Misuse of Petroleum as 
Fuel. I. (Misc.) 3100 w. 

5460. Chimneys. ILI. Wm. H. Bryan (AS 
July 16.) 2400 w. 

5464. A California Farm Village. Ill. W.C. 
Fitzsimmons (Cos—Aug.) 2700 w. 

5474. Lubricating Oils. D. B. Dixon(N W- 
July.) 1300 w. 

*5476, Utilisation des Forces Naturelles. 
Les Moteurs Marines. VI. (Misc.) 1500 w. 

5490. Chimneys. IV. Ill. Wm. H. Bryan 
(AS-July 23.) 1000 w. 

5495. The Engineering Schools of the Uni- 
ted States. XIV. (E N-July 21.) 4000 w. 

*ssog. Modern Power Plants. II. F. 
Riddell (S—July.) 1300 w. 

*ss11. New England's Future. Burton H. 
Allbee (S-July.) 1600 w. 

5513. Transmission of Heat Through the 
Walls of Buildings. I. Leicester Allen (Met 
W-July 23.) 1700 w. 

+5583. Unparalleled Industrial Progress, 
Richard H. Edmonds (F-Aug.) 5600 w. 

*5588. The Use and Misuse of Petroleum as 
Fuel. II. (Misc.) 2700 w. 

5599. The Engineering Schools of the 
United States. XV. (E N-July 28.) 4500 w. 
*5607. La Navigation Aérienne et Son 
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Avenir. M. Janssen (G C-July 16.) 3200 w. 

*5632. Determination of the Calorific Value 
of Fuels. I. P. Mahler (C G-July 22.) 2800 w. 

*5633. Gutta-Percha. M. Jungfleisch (El- 
July 22.) 2000 w. 

5636. Aerostation. B. F. Spaulding (A S- 
July 30.) 2100 w. 

5637. Chimneys. V. Ill. Wm. H. Bryan 
(A S-July 30.) 600 w. 

*5645. Maxim's Flying Machine. Editorial 
(P Eng-—July 22.) 1600 w. 

*5647. Experiments with Inflammable and 
Explosive Atmospheres of Petroleum Vapor. I. 
J. H. Heck (P Eng-July 22.) 1750 w. 

*5656. The Petroleum Trade of the Cau- 
casus (C T J-July 23.) 2000 w. 

*5658. The Protection of Wire Ropes. 
Herbert Cheesman (Eng L-July 22.) 800 w. 

*5670. The Priestman Oil Engine, from an 
American Engineering Standpoint. Coleman 
Sellers (E-July 22.) 1800 w. 

*5671. Three Aspects of Engineering. Edi- 
torial (E—July 22.) 2500 w. 

5682. A National Physical Laboratory. 
Arthur G. Webster (E W-Aug 6.) 4400 w. 

+5699. Methods of Modern Petrography. 
Lea MclI. Luquer (S M Q-July.) 3000 w. 

45731. Les Principes de l’Agriculture Mod- 
erne. J. Pyro(R U M-July) 7000 w. 

*5767. Determination of the Calorific Value 
of Fuels. II. Ill. P. Mahler (C G-July 29.) 
4000 w. 

5768. The Modern Development and Usesof 
Fuel. J. Emerson Reynolds (C G-July 29.) 
1600 w. 

*5790. Experiments with Inflammable and 
Explosive Atmospheres of Petroleum Vapor. II. 
J. H. Heck (P Eng-July 29.) 1800 w. 

*5798. Surl’Aluminum. M. Balland(M I- 
July 19.) 600 w. 

*580g9. Black Walnut Orchards as an In- 
vestment. Editorial (Misc.) 2300 w. 

¢5810. A Motor Without Fuel and the 
Second Principle of Thermo-Dynamics. 
Herman Mehner (J F I-Aug.) 6300 w. 

*5822, The Influnce of Impurities on Cop- 
per. Editorial (Eng L-July 29.) 1700 w. 

5838. Modeling in Clay (Met W-July 30.) 
w. 

5839. Transmission of Heat Through the 
Walls of Buildings. II. Ill. Leicester Allen 
(Met W-July 30.) 1800 w. 

5840. History of Asbestos (Met W-Aug. 6.) 
1700 w. 

5849. The Engineering Schools of the 
United States. XVI. Ill. (E N-Aug. 4.) 400 w. 

*5869. The Early Manufacture of Rubber 
Web. Ill. (I R W-Aug. 15.) 1500 w. 
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Alheilig=Recette, Conservation et Travail 
des Bois ; Outils et Machines-Outils Employés 
dans ce Travail. Paris: Gauthier-Villars et 
fils. [16mo, paper, 198 p., 2,7”. 50¢.] 

Annuaire des Mines, de la Métallurgie, de la 
Construction Mécanique, et de 1’Electricité. 
Paris: Bernard & Cie. [8vo,856 p.] 

Apgar, Austin C.=Trees of the Northern 
United States: Their Study, Description, and 
Determination. New York: American Book 
Co. [12mo, cloth, 224 p., $1.] 

Bunau-Varilla, P.= Panama: le Passé, le Pré- 
sent, l’Avenir. Paris: G. Masson. [4to, paper, 
179 p.] 

Bonney, G. E.=Induction Coils: a practical 
manual for amateur coil-makers. London: 
Whittaker. [8vo, 228 p., 35.] 

Besson, A.=Etude de Quelques Produits 
Nouveaux Obtenus par Substitution dans les 
Composés Haloides des Metalloides ; Etude de 
Quelques Combinaisons Nouvelles du Gaz Am- 
moniac et de I’hydrogéne Phosphoré avec les 
Composés des Métalloides. Paris: Carré. [4to, 
paper, 75 p.] 

Butler, W. P,=Irrigation Manual: contain- 
ing useful information and tables appertaining to 
irrigation by artesian waters in North and South 
Dakota. Huron, S. D.: Huronite Printing 


House. [8vo, cloth, 204 p.] 

Chandler, Jos. Everett. =The Colonial Archi- 
tecture of Maryland, Pennsylvania, and Virginia. 
Boston : Bates, Kimball & Gould. [Folio, $12.] 


Carpenter, R. C. = Text-Book of Experi- 
mental Engineering. New York: Wiley. [8vo, 
cloth, 825 p., $6.] 

Dodge, J.=Modern French Artillery. New 
York: Wiley. [4to, half morocco, 458 p., $20.] 

Fulminite (La): Son Origine, Ses Effets, Son 
Emploi, Ses Avantages. Paris: Kugelmann. 
[Svo, paper. 48 p.] 

Flather, J. J.=Dynamometers and the Meas- 
urement Of Power. New York: Wiley. [12mo, 
cloth, 221 p., $2.] 

Harrison, J. L.=The Great Bore: A Souv- 
enir of the Hoosac Tunnal. North Adams, 
Mass.: Advance Job-Print Works. [24mo, cloth, 
So p., 50c.; paper, 25¢. 

Johnson, Emory R.=River and Harbor Bills. 


Philadelphia. American Academy of Political 
and Social Science. [8vo, paper, 129 p., 50c.] 


Jones, Dwight Arven.=A Treatise on the 
Negligence of Municipal Corporations. New 
$6) : Baker, Voorhis & Co. [8vo, sheep, 656 p., 

6. 

Klein, E.=Elements of Machine Design for 
the Use of Draughtsmen and Students of Engi- 
neering. Bethlehem, Pa.: E. G. Klose. [Cloth, 

Montchoisy, de=Cours Pratique et Théorique 
de Machines 4 Vapeur, Professe a |’Ecole Supé- 
rieure de Maistrance de la Marine. Paris: 
Challamel. [8vo, paper, 818 p., 18 77] 

New York City. Laws Relating to Buildings, 
Edited by W. J. Fryer. Including directory of 
Architects in N. Y. City, Brooklyn, Jersey City, 
and Newark. New York: The Record and 
Guide. [8vo, cloth, 295 p., $2.] 

Nicholl, T. J.=Useful Information and Data 
for Travelers, Railway men and Mechanics, 
Chicago : Danks & Co. [16 mo., paper, 69 p.] 

Picou, R. V.=La Distribution de l’Electricité, 
Usines Centrales. Paris: Gauthier-Villars et 
fils. [16 mo., paper, 164 p., 2, f., 50¢.] 

Poor, H. V.=Poor’s Manual of the Railroads 
of the United States for 1892. Twenty-fifth 

ear. New York: H. V. & H. W. Poor. 
8vo, cloth, 1500 p., $6.] 

Power, F. D.=A Pocket-Book for Miners and 
Metallurgists : comprising rules, formule, 
tables and notes for use in field and office-work, 
London : Lockwood. [12 mo, 346 p., 9s.] 

Souvenir d’une Victorie Métallurgique, Com- 
ment ont été Etablis les Tarifs Douaniers des 
Mines et dela Meétallurgie Frangaises. Paris : 
Gardanne, 2 bis, cit¢é Perard. [8vo, paper, 96 p.] 

Weiller, L. and Vivarez, H.=Traité Général 
des Lignes et Transmissions Electriques. 
Paris: G. Masson. [8vo, paper, 836 p., 18 /”.] 

Weyl, Walter E., Luce, Robert, Hall, Bolton, 
and others.=Equitable ‘Taxation. Six Essays. 
With introduction by Jonathan A. Lane. New 
York: Crowell. [12mo, cloth, 94 p., 75 c.] 

Wellington, A. M., Penniman, W. B. D., and 
Baker, C. W.=The Comparative Merits of Va- 
rious Systems of Car Lighting. New York: En- 
gineering News. [16mo, cloth, 303 p.] 
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EN years ago Mr. Scobber was one of 

the most distinguished inventors in 

his line of industry. To-day his name has 
entirely ceased to enrich the Patent-Office 
records. Mr. Scobber still lives and his 
environment is much the same as for the 
past twenty years. But, while he is still in 
the prime of his life, and vigorous, his genius 
no longer creates with its old-time skill. 
People who have known Mr. Scobber all 
these years tell an interesting and perhaps 
unique story of his inventive life. Upto 
sixteen years ago he was not suspected 
even by his most intimate associates of 
possessing mechanical inventive power in 
any degree. But at that time he suddenly 
began to invent ingenious and practical 
devices of very advanced character. These 
devices carried the goods he was engaged 
in building forward beyond those made by 
any competitor of the concern that em- 
ployed him. Mr. Scobber is and has been 
the manager of a factory during this whole 
period of twenty years. In this capacity 
about sixteen years ago he concluded 
that the goods which the factory made 
could be improved in design. So he in- 
augurated an experimental department and 
a young machinist who was recommended 
to him was put to work in it. It took 
more than a year to get the experiments 
completed and the first patents issued, but 
they were worth the time and the expense. 
Then, one after another, for ten years he 
patented some of the best things in his 
art. The concern, appreciating his efforts, 
gave him stock and made him a director 
for eight successive years, Mr. Scobber’s 
financial success in the concern aroused 
the jealousy of the young mechanic and 
thenceforward he was found hard to man- 
age. The obstinate fellow actually claimed 
all the inventions as his own and became 
notoriously uncomfortable. He was given 
more pay but that made him worse. At 
last the concern was forced to discharge 
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Conducted by Albert D. Pentz. 


him. These circumstances perhaps dis- 
gusted Mr. Scobber with inventions; any- 
way he has made no more of them. The 
mechanic to-day isa celebrated electrician. 


THE writer is of the opinion, founded on 
his own experience, that the quality of steel 
instruments is impaired by their being 
heated in the lead bath prior to being 
quenched for hardening. The deteriorat- 
ing effect noticed is impaired strength and 
an inferior cutting and lasting quality in 
edges. In other terms, steel so heated 
seems to lose “life,” elasticity and tenac- 
ity. The fracture seems duller and the 
crystals seem coarse, in some cases resem- 
bling a casting or rather overheated steel. 
In the case of files the coating of paste 
may preserve them from contact to some 
extent, but not absolutely. It is suggested 
that this subject be taken up in some 
form and thoroughly investigated in one of 
the engineering schools. It is not impos- 
sible that there will be found to be a union 
of some character between the molten 
lead and the steel at some temperature. 


THE mechanical engineers who at this 
moment are successful, are those who have 
an extensive knowledge of machinery as it 
is practically made and practically de- 
signed. The details of the making of ma- 
chinery, and the resources and limitations 
of the machine-shop, are more necessary 
to successful design than the higher math- 
ematics are. Kinematics is certainly 
taught in the machine-shop more thor- 
oughly than in the school, although most 
practical men do not know it by that 
name. Its applications there also are all 
of a practical character. What a move- 
ment cannot do properly is quite as essen- 
tial a thing to know as what it can do pos- 
sibly. Absurd applications of mechanical 
powers and movements are to-day largely 
a specialty of those without shop-practice. 
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The engineers again who are mos? successful 
are those who, in addition to practice, have 
the higher school training, and it is the 
desire of all who appreciate the advan- 
tages of abstract science that it shall be 
taught in the engineering schools, together 
with as thorough practical applications to 
concrete elements as possible. Schools of 
this kind should teach other sciences as 
thorough'y as they teach mathematics— 
that of motion in particular. 


WHEN a twist-drill catches, and halts, it 
springs, elongates, catches deeper, and 
breaks. This is especially true in the use 
of such drills for the enlargement of holes 
and where their points are not embedded 
in the metal. This is why a flat drill oper- 
ates better in many such cases. 


THE big strong machinist owns but one 
hammer and that weighs nearly three 
pounds. He uses that hammer for chip- 
ping small key-seats, and the small chisels 
break continually. A better metal than 
steel will have to be found to make chisels 
for this combination of strong man and 
heavy hammer unless, indeed, he is made 
to see the beauties of a lighter hammer. 


AS we pass into the era of perfected 
small tools, evolution is already advancing 
toward automatic perfecting machines for 
all kinds of purposes. The possibility of 
such tools for isolated cases, such as the 
pin machine, the Jacquard loom, the 
automatic screw machine, and the perfect- 
ing newspaper press, was demonstrated 
many years ago. But the universal appli- 
cation of perfecting tools was doubted and 
denied until recently, and even now there 
are those who, while they may not deny 
the mechanical possibility of automatic 
machines for every manufactured thing, 
will not admit that for many articles such 
tools can be made to pay. Those who 
doubt are, however, fewer each year, and 
that they are less confident in their asser- 
tions is apparent in each succeeding state- 
ment they make. The causes for the in- 
creased confidence that is felt in the final 
manufacture of all things by the employ- 
ment of perfecting tools are four: First, 
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as an art or an article is studied for its uses 
alone, it is always found that it either can 
be modified, simplified and cheapened to 
the advantage of the user, or that it can 
be remodelled to extend and perfect its op- 
erations without additional cost of man- 
ufacture. Second, as an art or an article 
is studied to adapt it to the resources and 
limitations of manufacture, it often is 
found necessary to modify it and possibly 
to cheapen it by such modification to an 
astonishing degree, and without at all re- 
ducing its value or efficiency. In fact, in 
some cases such efficiency is materially 
advanced by such modification. Third, as 
the tools and practice of manufacture are 
studied to adapt them to an art or an 
article, such tools are continually being 
made more efficient and simplified in 
design, and such practice is continually 
made more economical and more effective. 
Further than this—in the search for me- 
chanical efficiency that is ever increasing, 
and which is ever rewarded by the pro- 
duction of improved devices and more per- 
fect methods, one tool is evolved out of 
existence and a new one takes its place, 
revolutionizing, in some cases, the whole 
art. Fourth, the present tendency of 
like interests to associate for economical 
production and to prevent destructive 
competition eventually will bring together 
under one management the production of 
all similar goods. This cheapens produc- 
tion by increasing the quantities made in 
one place. It permits of the construction 
of tools and machinery for the whole, 
which could not economically be made for 
each one of a dozen fractions, as well as re- 
ducing the expenses of a dozen plants of 
power and tools, and a dozen corps of 
management to one. The incorporation 
of all the small factories of a country which 
make one class of goods, each into one 
great industry, is a wonderful step in ad- 
vance, economically and mechanically. 
But it is probable that those who have 
labored hardest to associate industries 
have builded differently and wiser than 
they knew. There is in the sum of these 
four statements the facts to indicate with 
certainty, that all articles can be better 
manufactured by the use of advanced 
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tools, and perfecting machines are the 
most advanced of tools. Again, by making 
the whole quantity of an article that is 
used in a country, all in one place and by 
one concern, there are found the conditions 
that permit of the economical designing, 
construction and use of special perfecting 
machines to make any article of commerce. 


THE value of a punching-press is great 
in any kind of a machine-shop, whether 
the work is jobbing or tools. The cheap- 
ness with which a good ordinary punch 
and die can be made surprises those who 
do not know. It pays to make a die for 50 
of any small piece that can’t be sheared 
out, and of some kinds of pieces it will 
pay for 10. Most workmen try to make 
such a die too well. All that is needed 
for an emergency, is a piece of good steel 
rough planed to fit the bolster. If fifteen 
cents be saved in the quality of the steel, 
however, three dollars worth of work may 
go into the fire and water with it and fail 
to come out again. In drilling the die 
shape out there is no economy in using a 
drill smaller than No. 10, unless there is a 
width in the die too narrow to admit it. 
This shape should be drilled close to the 
outline and so deep that the point of the 
drill only is imbedded while the die is 
lying flat on the drill-press table. Then 
the holes should be finished through with 
the die lying on a wedge—a shingle will 
do. This is the simplest way of getting a 
regular clearance below the shearing edge. 
A finicky workman is out of place making 
this kind of die. A smart youngster ora 
quick-actioned bench-hand will either of 
them make an ordinary punch and die fit 
for such a job as indicated for three dol- 
lars time-expense. 


THE first job the Finlander had given 
him was to make two thousand posts to 
support the trunnions on some kind of an 
electrical instrument long since forgotten. 
These posts were perhaps one-and-one- 
half inches high and each consisted of a 
balled top, one inch in diameter, and a 
stump the same size, which was cylindrical 
one-eighth of an inch from its seat, and 
which was joined to the ball by a concave 


fillet, the junction being about half an 
inch in diameter. This stump was drilled 
and tapped in the center of its seat as a 
means to hold it down and to hold it to 
the lathe in the making of it. The ma- 
terial was “red metal,” the very free 
composition of copper, zinc, and lead 
from which telegraph instruments then 
were made. We had never before seen a 
Finlander work, so we watched him 
closely, but found nothing differing from 
our practice until he began to finish 
the balls and other outside shapes. He 
used an ordinary speed- lathe and of course 
he held the pieces on a screw solidly 
fastened to a true mandrel attached 
to the live spindle. He also used the 
usual gas-pliers faced with leather to re- 
move his finished pieces from the mandrel 
without scarring them. The tail -stock 
spindle was one of these furnished with a 
lever and an adjustable stop, so that the 
tool he had in it to cut his pieces to an ex- 
act length should not possibly be forced 
beyond its position so as to spoil them. 
Now this Finlander placed the round 
vertical hole in the stock of the tool- 
rest exactly below the center line of 
the lathe and just one inch from the face 
of the mandrel he was to attach the pieces 
to in turning them. Into this vertical 
hole he fitted the shank of a narrow table, 
the top of which came nearly as high as 
the under part of the rough pieces before 
they were turned. It will be seen that this 
small table could be turned within its hole 
in the tool-rest stock easily by hand. This 
table was cast-iron and upon it he fastened 
a cast-iron tool-guide, which was nothing 
but a narrow plate with a groove planed 
into its top face just wide enough to fit the 
tools to be used and as deep as was right 
to place the points of these tools as high 
as the centers of the lathe. He had 
adjustable collars on his hand-tools as 
well as handles; so that when they were 
placed in the groove the collars would 
locate them the proper distance in by strik- 
ing the end of the tool-guide and the han- 
dles were used to turn the whole device 
with. There was a roughing tool with a 
narrow round point ; a sizing tool, narrow 
and square-pointed, two fillet tools and 


q 
ees 
t 
4 
} 
4 
; 
{ 
i 
#4 
= 
3 
iy 
> 


MACHINE-SHOP NOTES, 


two for the cylindrical part of the stump 
All there was to be done in making these 
posts was to pick up these tools one after 
another in proper order, place them within 
the guide, hold them firmly and swing the 
table until it struck a stop. When all the 
tools were used the piece was shaped and 
there was nothing further to be done but 
to polish it with emery-paper and do an- 
other one. I am afraid to state my recol- 
lection of the limited number of seconds 
required to make one of these operations 
of shaping and polishing these posts from 
the castings, but it was a surprise to us 
and our respect for the arts in Finland 
grew greatly until we discovered that he 
had worked five years in a great instru- 
ment-factory in Chicago. 


To P. D., Washington, D. C.: We be- 
lieve you can buy castings for a small 
steam-engine in New York somewhere, 


but if you have not mechanical experience 
nor any lathe you will have great difficulty 
in finishing it. Our advice, since you ask 
it, is, don’t try to make one. If you want 
such an engine buy it ready-made or have 
it made for you by some one who knows 
how. This will be much cheaper, and the 
pleasure you anticipate in the making of 
it will not balance the disgust you will feel 
for the dirt you will get on your person 
and clothing. An amateur may be able to 
write a successful book, play, or poem, but 
no amateur ever can make a good steam- 
engine at the first trial. Mechanical work is 
a serious affair. You cannot correct proofs 
and thus eliminate errors, for every mis- 
take counts one for the scrap-box. If you 


could see all the partly-finished engines in 
this broad land that have been begun by 
novices and now lie rusting in obscure 
holesand corners never to be touched again, 
you would know why we say—dont ! 
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A WORD OF INTRODUCTION. 


JULIAN HAWTHORNE, who contributes this month some ‘‘ Reflections on the Home- 
stead Strike,” is the distinguished son of America’s greatest novelist. He has been selected 
to treat the present subject because, as a literary man and a student of economic and ‘socio- 
logical principles, he may be expected to be free from both the interests and the prejudices 
that affect the capitalist upon one hand and the labor-sympathizer on the other. 

WILLIAM NELSON BLACK, who writes of ‘* Socialism and the Industrial Conquest,” 
is an old resident of New York who fought through the war of the rebellion to maintain the 
Union, who for many years has been a student of our constitutional history and the fundamental 
principles for which the founders of our free government contended. As a close observer 
of the changes wrought by the war and a discriminating critic of the growing tendency to- 
ward State Socialism, his paper will be found especially valuable to the men of this genera - 
tion whose recollection does not extend back so far. 

CHARLES B. GOING, who writes on ‘* The Effects of Floods in Western Rivers,” was 
born in New York in 1863, was graduated from the Columbia School of Mines, and for ten 
years has lived in Cincinnati, employed in connection with chemical industries and municipal 
improvements. Incidentally the work of a corporation of which he is president has led him into 
a study of the phenomena of Western rivers. 

JAMES GRAHAM CANNON, who asks ‘‘ Zs the East a Field for Enterprise?” was 
born at Delhi, N. Y., July 26, 1858, and went to New York in 1872. He was fourteen years 
in the Fifth Avenue Bank, of which he is still a Director, and in 1890 became Vice-President 
of the Fourth National Bank. He is also atrustee of the Franklin Savings Bank and a mem- 
ber of the Chamber of Commerce and other important organizations. He has been a fre- 
quent writer upon financial topics, and his articles have attracted no little attention. 

LEICESTER ALLEN, a mechanical engineer and expert on heating and ventilation of* 
high standing, concludes this month his series of *‘ Practical Hints on House- Heating,” 

CHARLES F. WINGATE, who writes of ‘‘ Summer Suburban Communities,” introduc- 
ing a large number of illustrations showing what comforts and conveniences are within the 
reach of families of moderate means not far from the great Eastern cities, has done much 
through his work to secure improvements in sanitary conditions in New York city. 

IRVING HALE, who contributes a paper on ‘‘ Electric Power in Mining,” graduated 
with the highest honors at West Point in 1884. Served six years at the United States Engi- 
neer School and as Instructor of Engineering at the Military Academy. He resigned in 1890 
to engage in electrical engineering, and is now with the General Electric Company in the 
Mountain District, Denver, Col. He is a member of the Colorado Scientific Society, Amer- 
ican Society of Mining Engineers and other technical societies. 

ERWIN W. THOMPSON, who describes ‘* Zhe Cotton-Seed Oil Industry,” was born in 
Georgia in 1859, and was graduated in mechanical engineering at Cornell University. In 
1882 he organized a company and built a cotton-seed oil mill in Georgia, since which time he 
has sustained an important relation to this industry. He is the inventor and patentee of sev- 
eral machines and processes now used in the cotton-seed oil business, and is now manager of 
the largest companies engaged in this industry. He has contributed to several technical 
journals and to the ‘‘ Transactions of the American Society of Mechanical Engineers.” 

GEORGE B. HANFORD, who writes of ‘‘ Making News Paper from Wood,” was 
born in New York in 1854; went West and was educated at the College of Wisconsin ; 
engaged in business with his father in Ohio; went to New York in 1880 and entered the 
paper trade with a firm whose mill he entered after a time, becoming familiar with the 
mechanical department. He is now in charge of the entire manufacturing business in the 4 
paper department of the Ticonderoga (N. Y.) Paper and Pulp Co, 

DANKMAR ADLER, who writes of ‘* Za// Office Buildings—Past and Future,” to be 
followed by at least another paper on this branch of architecture, is a member of the eminent 
firm of Chicago architects, Adler & Sullivan. 


EDITORIAL DEPARTMENTS. 


ELECTRICITY (by Franklin L. Pope)=Will Storage-Batteries for Street-Cars Prove 
Successful ?—Cost of Electricity and Steam for Railways Compared—The Electrical Prob- 
lem on the Farm—Photographs of Lightning, etc. 

MECHANICS (by Frederic R. Hutton)=Distribution of Hydraulic Power from Central 
Stations—Compressed Air for Street-Cars=Rope-Driving for Power Transmission, etc. 

ARCHITECTURE (by Barr /+rree)=Architectural Problems in Great Cities—Real 
Merits of Chicago’s New Buildings—The Strikes in the Building Trades, etc. 

CIVIL ENGINEERING (by 7. Graham Gribble)=The Canadian Project of Draining 
the Lakes—A Visit to the Columbian World’s Exposition Grounds—The Patent Offices of the 
United States and England, etc. 

MINING AND METALLURGY (by Albert Williams, Jr.)=Labor Troubles in the 
Preape Field Increasing—The Proposed Department of Mines Again—The Output of Silver 
or 1882, etc. 

MACHINE-SHOP NOTES (by Albert D. Pentz.) 

COMMENT AND CRITICISM.=—Response of ‘‘ A Southern Engineer "—New York 
and Its Docks, with Response by Mr. Black—‘* Truth Seeker” Unsatisfied—Mr. Wisner and 
Cape Hatteras—An Attempt to Teach Practical Mechanics. 
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Southwark Foundry and Machine ¢ Co., Phila., Pa. 
Stearns Manufacturing Co., Erie, Pa. 

Webster, Camp & Lane Machine Co., Akron, 0, 
Robert Wetherill & Co., Chester, Penh. 

Whitman & Barnes Mfg. Co., Syracuse, N. Y. 


Excavators. 
Desyres Steam Shovel and Dredge Co., Bucyrus, 0. 
Jeffrey Mfg. Co., Columbus, Ohlo, 
Marion Steam Shovel Co., Marion, Ohio. 
Osgood Dredge Co., Albany, 
John Souther & Co., Boston, Mass. 


Fans, Ventilating. 


M. C. Bullock Mfg. Co., Chicago, Ill. 
Howard & Morse, 45 Fulton Street, N. Y. 
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Feed-Water Heaters. 


Wm. ow wanath & Son, Chicago 

Edw. P. s Ce. Milwaukee, Wis. 

Campbell. & Zell Co., Baltimore,Md. 

National Pipe Bend i ng Co., New Haven, Conn. 
Robt. Wetherill & Co., Chester, Pa. 


Fertilizer Machinery. 
Jeffre . Co., Columbus, Ohio. 
Robe Posi e & Son Co., Baltimore, Md. 
Filters. 


Albany Steam Trap Co., x ¥. 
Bradley & Com any, y, Syracuse, N 


Mfg. C oston 
R. D. Wood & Co., Philadelphia, Pa. 
Fire Arms, 


Smith & Wesson, Mass. 
J. Stevens Arms & Co., Chicopee Falls, Maas. 


Fireproof Building Material. 


Lorillard Brick Works Co., 92 Liberty St., N. Y. 
Pennsylvania Steel Co., Steelt: n . Pa. 

Pioneer Fireproof Construction Co., Chicago, Ill. 
= pew and Porous Brick Co., 874 Broad- 


wm Scaife & Sons, Pittsburg, Pa. 


Flouring Mill — 


Edw. P. Allis Co., Milwaukee, W 
Dayton Globe Iron Works Co., Santen, Ohio. 


Fly Wheels. 
Edw. P. Allis Co., Milwaukee, Wis. 
Geo. V. Cresson, Philadelphia, Pa. 
Robert Poole & Son Co., Baltimore, Md. 
Walker Manufacturing Co., Cleveland, Ohio. 


F. Sturtevant Co., Boston, 
& Co., 168 Washington » 
Forgings. 


Audubon Machine Works, New Haven, Conn. 
Billings & Spencer Co., Hartford, Conn. 
Crescent Steel Co., Pittsburgh, Pa. 


Furnace Builders. 


Griffith & Wedge Co., Zanesville, Ohio. 
Julian Kennedy, Pittsburgh, Pa. 


Furniture and Chair Machinery. 


Co., Cincinnati, Ohio. 
ay & Co. Cincinnati, Ohio. 
hite Uo., Dover, N. H. 


Gas Machines, 
Detroit Heating and Lighting Co., Detroit, Mich. 


Gas Works Machinery. 


Wood & Co.. Philadelphia, Pa. 
p Iron Works, Brooklyn, N. ¥. 


Gate Valves. 


o., Albany, N. Y. 
hiladelphia. Pa. 

Chapman Valve Mfg. Co,, Indian Crest. Mass. 

Continental [ron Works, Brook! Ws 

Jenkins Brothers, 71 Johu 8t., 

Lunkenheimer Brass Mfg. Co., “Cincinnati, Ohio. 
Gauges, Steam. 

Bristol’s Co., Waterbury, Conn. 

Crosby Steam Gag e and Vaive Co., Boston, Mass. 

Standard Thermometer Co., Peabody, Mass. 

Gear Cutters. 

Brown & Sharpe Mfg. Co., Providence, R. I. 

E. Horton’s Sons Co., Windsor Locks, Conn. 

Walker Manufacturing Co., Cleveland, Ohio. 

Gearing. 

Edw. P. Allis Co., Milwaukee, Wis. 

Brown & Sharpe Mf tf. Co., Providence, R. I. 

Dayton Globe Iron orks Co., Dayton, Ohio. 

Geo. V. Cresson, Philadelphia, Pa. 

Griffith & Wedge Co., Zanesville, Ohio. 


D. Wood & Co., Philadelphia, Pa. 
Epa Poole & Son Co., Baltimore, Md. 
Walker Manufacturing ‘Co. , Cleveland, Ohio. 


Girders, 


Steel Co., Steelton, Pa. 
Wm. B. Scaife & Sons, Pittsburg, Pa. 
Wrought iron Bridge Co., Canton, OLio. 


Grain Elevator Machinery. 


Edw. P. Allis Co., Milwaukee, Wis. 
Mig. Co., Columbus, Ohio. 
elt ngineering Co., Phila., <> 
Robert Poole & Son Co., Baltimore, 
Walker Manufacturing Co., oy Ohio. 


Grinding and Polishing Machinery. 


Brown & Sharpe Mfg. Co., Providence, R. I. 
J. Wendell Cole, Box 84, Columbus, 0. 
Diamond Machine Co., Providence, | A 
wipe Twist Drill & Machine Co., New Bedford 
ass. 
Grips, Cable Railways. 


Robert Poole & Son Co., Baltimore, Md. 
Walker Manufacturing Co., Cleveland, Ohio. 
Robt. Wetherill & Co., Chester, Pa. 


Hammers, Power. 
E, W. Bliss Co., Ltd., Brooklyn, N. Y. 
Hangers. 
SEE PULLEYS, ETC. 
Hardware Manufacturers. 


Stanley Rule and Level Co., New Britain, Conn. 

J. Stevens Arms & Tool Co., Chicopee F ‘alls, Mass. 
Volney W. Mason & Co., Providence, R. I. 

Yale & Towne Mfg. Co., "Stamford, Conn. 


Heating and Ventilating Apparatus, 


B. F. Sturtevant Co., Boston, Mass. 
Cooke & Co., 163 Washington St., N. Y. 


Heaters, Steam and Hot Water. 


Capitol Heater Co., Detroit, Mich. 

Boynton Furnace €o., 207 Water St.. York. 
Broomell, Schmidt & Co.. Ltd., York » Pa, 
Consolidated Car-Heating Co., Alban 

Detroit Heating and Lightin Co., Detroit 
Eureka Steam Heating Co., fochester, N 
Gorton & Lidgerwood Co., 96 Liberty St., x Y. 
Gurney Hot Water Heater vite Boston Mass. 
W.C. Mowry, Norwich, Conn. 

National Hot Water Heater Co., Boston, Mass. 
J. F. Pease Furnace Syractise, # 

Pierce Butler & Pierce M ¥ N. ¥. 
Russel Wheeler & Son, ut ay 

H. B. Smith Co., 137 Center St., a wa 


Hoisting Engines and 
Edw. P. Allis Co., Milwaukee, We 


Gooner, Hewitt & Co.. 17 
& Bacon, 85 Liberty St., N. Y. 
& Co., Zanesville, Ohio. 
Hunt Co., 45 Broadway. 
p> Mfg. Co., Columbus, Ohio. 
Lidgerwood Mfg. Co. $6 Liberty St., N. Y. 
Volney W. Mason & , Provi ence, R. 1. 
H. J. McKeown, Cineintatl, 0. 
J.8. Mundy, Newark, N. J. 
Webster, Camp & Lane Machine Co., Akron, O 
R. D. Wood & Co., Philadelphia, Pa. 
Sullivan Machiners Co., Chicago, Ill. 
Trenton Iron Co., Trenton. N. J. 
Walker Manufacturing Co., Cleveland, Ohio. 
Yale & Towne Mfg. Co., Stamford, Conn. 
Hollow Bricks. 
Lorillard Brick Works Co., 92 Liberty St., N. Y. 
Pioneer Fireproof Construction Co., Chica S 
and Porous Brick Co., Broad- 
way, N. Y. 
Hose, Steam and Fire. 
aw eam Gage and Valve Co., Boston, Mass. 
h Co., Akron, Ohio. 
Rubber Co., Trenton, N. J. 
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Ice-Making Machinery. 
Frick Compauy, Waynesboro, Pa. 


Indicators, Steam-Engine. 
Crosby Steam Gage and Valve Co., Boston, Mass, 


Injectors. 
Penberthy Injector Co., Detroit, Mich. 


Industrial Railways. 
C. W. Hunt Co., 45 Broadway, N. Y. 


Insulated Wire. 


Merchant & Co, Philadelphia, Pa. 
New York Insulated Wire Co., 649-651 
The Okonite Co,, Limited, 13 Park Row, N. Y. 


Iron Working Machinery. 


Ww. F. & J. Barnes Co., Rockford, II. 
Billings & Spencer Co., Hartford, Conn. 

E. W. Bliss Co., Limited, Brooklyn, N. Y. 
Brown & Sharpe Mfg. Co., Providence, R. I. 
E. Horton’s Sons Co., Windsor Locks, Conn, 
Jones & Lamson Mch. Co., Vt. 
Lodge & Davis Machine Tool Co., Cincinnati, Ohio. 
Long & Allstatter Co., Hamilton, Ohio. 
Niles Tool Works, Hamilton, Ohio. 

Pratt & Whitney Co., Hartford, Conn. 
Walker Manufacturing Co., Cleveland, Ohio. 


Joists, lron and Steel. 


Campbell & Zell Co., Baltimore, Md. 
Wm. B. Scaife & Sons, Pittsburg, Pa. 


Lathes. 


W. F. & J. Barnes Co., Rockford, Tl. 

Bridgeport Machine Tool Works, Bridgeport, Conn. 
Jones & Lamson Mch. Co., Springfield, Vt. 

Lodge & Davis Machine Tool Co., Cincinnati, Ohio. 
Niles Tool Works, Hamilton, Ohio. 

Pratt & Whitney Co., Hartford, Conn. 

Sebastian Lathe Co., Cincinnati, Ohie. 


Lamps. 
Pittsburgh Brass Co., Pittsburgh, Pa. 


Lighting Apparatus. 
Detroit Heating and Lighting Co., Detroit, Mich. 


Locomotive Brakes. 


New York Air Brake Co., 115 Broadway, N. Y. 
Westinghouse Air Brake Co., Pittsburgh, Pa. 


Lubricants. 
Jos. Dixon Crucible Co., Jersey City, N. J. 
Lubricators. 
Lunkenheimer Brass Mfg. Co., Cincinnati, Ohio. 


Machine Tools. 


W.F.& J. Barnes Co., Rockford, Iil. 

Billings & Spencer Co., Hartford, Conn. 

Bridgeport Machine Tool Works, Bridgeport, Conn. 

Brown & Sharpe Mfg. Co., Providence, R. I. 

Cooke & Co., 163 Washington St., N. Y. 

The E. Horton & Son Co., Windsor Locks, Conn, 

Jones & Lamson Mch. Co.. Springfield, Vt. 

Lodge & Davis Machine Tool Co., Cincinnati, Ohio. 

Long & Allstatter Co., Hamilton, Ohio. 

aeree Twist Drill & Machine Co., New Bedford, 
ass. 

National Machinery Co.., Tiffin, Ohio, 

Niles Tool Works, Hamilton, Ohio. 

Pratt & Whitney Co., Hartford, Conn, 

Walker Manufacturing Co., Cleveland, Ohio. 

John A. White Co., Dover, N. H. 


Machinery, Special. 


Audubon Machine Works, New Haven, Conn. 
Billings & Spencer Co., Hartford, Conn. 

E. W. Bliss Co., Limited, Brooklyn, N, Y. 
Brown & Sharpe Mfg. Co., Providence, R. I. 
Diamond Machine Co., Providence, R. I. 

J. A. Fay & Co., Cincinnati, Ohio. 

E. Horton & Son Co., Windsor Locks, Conn. 
Jones & Lamson Mech. Co., Springfield, Vt. 
National Machinery Co., Tiffin, Ohio. 

R. D. Wood & Co., Philadelphia. Pa. 
Robert Poole & Son Co., Baltimore, Md. 


John A. White Co., Dover, N. H. 
Pratt & Whitney Co., Hartford, Conn. 

Walker Manufacturing Co., Cleveland, Ohio. 
Wheeler Condenser & Eng. Co., 92 Liberty St., N. Y. 


Machinists’ Tools and Supplies. 


W. F. & J. Barnes Co., Rockford, Ll. 
Billings & Spencer Co., Hartford, Conn. 
Bridgeport Machine Tool Works, Bridge 
Brown & Sharpe Mfg. Co., Providence, 
Cooke & Co., 163 Washington St., N. Y. 
J. Wendell Cole, Box 84, Columbus, O. 
The E. Horton & Son Co., Windsor Locks, Conn. 
Jones & Lamson Mch. Co., Springfield, Vt. 

Lodge & Davis Machine Tool Co., Cincinnati, Ohio. 
Long & Allstatter Co., Hamilton, Ohio. 

Morse Twist Drill & Machine Co., New Bedford, 


Mass. 
Niles Tool Works, Hamilton, Ohio. 
Pratt & Whitney Co., Hartford, Conn. 
Sebastian Lat'ie Co., Cincinnati, Ohio. 
J. Stevens Arms & Tool Co., Chicopee Falls, Mass. 


Mathematical Instruments. 


A.S. Aloe & Co., St. Louis, Mo. 

Theo. Alteneder & Sons, Philadelphia, Pa. 
Charles H. Brightly, Philadelphia, Pa. 
Keuffel & Esser Co., 127 Fulton St., N. Y. 
Queen & Co., Philadelphia, Pa. 


Merchant Steel. 


Chester Steel Castings Co.. Phila., Pa. 
Crescent Steel Co., Pittsburgh, Pa. 
Wm. Jessop & Sons, Limited. 91 John St., N. Y. 


Metal Separator. 
Ezra Sawyer, Worcester Mass. 


Meters, Water. 


Deane Steam Pump Co., Holyoke, Mass. 
Henry R. Worthington, 86-88 Liberty St., N. Y. 


Mill Stones. 
Sturtevant Mill Co., Boston, Mass. 
Millwrights. 


Geo. V. Cresson, Philadelphia, Pa. 
H. J. McKeon, Cincinnati, Ohio. 


Mining Screens. 


Beckett Foundry and MachineCo., Arlington, N. J. 
Copeland & Bacon, 85 Liberty St., N. Y. 
Harrington & King Perf. Co., Chicago, Ill. 
Howard & Morse, 45 Fulton St., N. Y. 
Fraser & Chalmers, Chicago, Ill. 
Jeffrey Mfg. Co., Columbus, Ohio. 

Mining Machinery. 
Beckett Foundry and Machine Co., Arlington N, J. 
M. C. Bullock MIg. Co., Chicago, Til. 
Chrome Steel Works, Brooklyn, N. Y. 
A. S. Cameron Steam Pump Works, E. 23d St.,N. Y. 
Copeland & Bacon, 85 Liberty St., N. Y. 
Fraser & Chalmers, Chicago, Ill. 
Frisbee-Lucop Mill Co., 145 Broadway, N. Y. 
Gates Iron Works, Chicago, Ill. 
Griffith & Wedge Co _, Zanesville, Ohio. 
Harrington & King Perf. Co., Chicago, Ill. 
Ingersoll-Sergeant Drill Co., 10 Park Pl, N. Y. 
Jeffery Mfg. Co., Columbus, Ohio. 
Lidgerwood Mfg. Co., 96 Liberty St., N. Y. 
J.S. Mundy, Newark, N. J. 
Niagara Steam Pump Works, 34 Dey ,N. Y. 
Robert Poole & Son Co., Baltimore, M 
Smith & Vaile Co., Dayton, Ohio. 
Sturtevant Mill Co., Boston, Mass. 
Sullivan Machinery Co., Chicago, Ill. 
Trenton Iron Co., Trenton, N. J. 
Webster, Camp & Lane Machine Co., Akron, O. 


Motors, Electric. 


Audubon Machine Works, New Haven, Conn, 
Belknap Motor Co., Portland, Me. 

Brownell Car Co., St. Louis, Mo. 

The Crocker-Wheeler Co., 430-432 W. 14th St., N. ¥. 
Eddy Electric Mfg. Co., Windsor, Conn. 

Jeffrey Mir. Co., Columbus, Ohio. 

Standard Thermometer Co., Peabody, Mass. 


Motors, Water. 
Belknap Motor Co., Portland, Me. 
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Beary, R. 86-88 Liberty St., N. Y. 


D. Wood & Co., Philadelphia, Pa. 
Oil Cups, Glass. 
Lunkenheimer Brass Mfg. Co., Cincinnati, Ohio. 
Ornaments, Stamped Sheet Metal. 
Kinnear & Gager Co., Columbus, Ohio. 
W. H. Mullins, Salem, Ohio. 
Packing. 


The B. F. Goodrich Co., Akron, Ohio. 
Home Rubber Co., Trenton, N. J. 
Garlock Packing Co., Palmyra. N. Y, 
Jenkins Bros., 71 John St. N. Y. 


Paints. 
Joseph Dixon Crucible Co., Jersey City, N.J. 
Harrison Bros. & Co., Philadelphia, Pa. 
Paper Mill Machinery 


Dayton Globe [ron Works, Dayton, Ohio. 
Jeffrey Mfg. Co., Columbus, Ohno, 
Moore & White Co., Philadelphia, Pa. 
Robert Poole & Son Co., Baltimore, Md. 
‘Walker Manufac turing © }o., Clev eland, Ohio. 
Robt. Wetherill & Co.,C hester, Pa. 

Patent Attorneys. 


Munn & Co., 361 Broadway, N. Y. 
Hi. F. Parker, 35 Wall St., New York. 
& G. Turri & Co., Melbourne, Australia, 
Perforated Metal. 


Fraser & Chalmers, Chicago, Ill. 
Harrington & King Perf. Co., Chicago, Ill. 
Howard & Morse, 45 Fulton St., N. Y 
Merchant & Co., Philadelphia, Pa. 
Photographic Supplies. 
Rochester Optical Co., Rochester, N. Y. 
Pile Drivers. 
Bucyrus Steam Shovel and Dredge Co., Bucyrus, O. 
Lidgerwood Mfg. Co., 96 Liberty St., N.Y. 
Pipe Casings, etc, 
> Well Supply Co., Pittsburgh, Pa. 
A. Wyckoff & Son, ‘Elnira, 
Pipe, Cast Iron. 
Addyston Pipe & Steel Co.. Cincinnati, Ohio. 
Ohio Pipe Co., Columbus, Ohio. 
Walker Manufacturing Co., Cleveland, Ohio. 
R. D. Wood & Co., Philadelphia, Pa. 
Pipe, Coils and Bends. 
National Pipe Bending Co., New Haven, Conn. 
Pipe Coverings. 
Robert A. Keasbey, 58 Warren St., N. Y. 
Pipe Cutting and Threading Machines, 
Curtis & Curtis, Bridgeport, Conn. 
Pipe-Spiral Riveted. 
Merchant & Co., Philadelphia, Pa. 
Pipe Threading Lathe Attachments. 
Curtis & Curtis, Bridgeport, Conn. 
Pipe Vises. 
Curtis & Curtis, Bridgeport, Conn. 


Pipe, Wrought Iron, Line and Drive. 

Oil Well Supply Co., Pittsburgh. Pa. 

Planes, Carpenters. 
Stanley Rule and Level Co., New Britain, Conn. 

Planing Mill Machinery. 
The Cincinnati, Ohio. 
J.A.F Co., Cincinnati, Ohio. 
John A. White Co., Dover, N. H. 
Plumbing and Sanitary Goods. 


Standard Mfg. Co., Pittsburgh, Pa. 


Polishing Machinery. 


Brown & Sharpe Mfg. Co., Providence, R. I. 
J. Wendell Cole, Box 84, Columbus, oO. 
Diamond Machine Co., Providence, R. I. 


Portable Railways. 
C. W. Hunt Co., 45 Broadway, N. Y. 
Power Punches and Shears. 


E. W. Bliss Co., Limited, Brooklyn, N. Y. 
{gas & Allstatter Co., Hamilton, Ohio. 
alker Manufacturing Co.. Cleveland, Ohio. 


Presses, Hydraulic. 


Niles Tool Works, Hamilton. Ohio. 
Walker Manufacturing Co., Cleveland, Ohio. 


Pressure Regulators, 


Mason Regulator Co., Boston, Mass. 
Standard Thermometer Co., Peabody, Mass. 


Propellers, 
Campbell & Zell Co., Baltimore, Md. 


Prospecting Drills. 


M. C. Bullock Mfg. Co., Chicago, Il. 
Sullivan Machinery Co., Chicago, Ill. 


Pulley Lathes. 


W. F. & J. Barnes Co., Rockford, Il. 
Lodge & Davis Machine Tool Co., Cincinnati, Ohio. 


Pulleys, Shafting and Hangers. 


Edw. P. Allis Co., Milwaukee, Wis. 

Cooke & Co., 163 Washington St., N. Y. 
Dayton Globe Iron Works, Dayton, Ohio. 
Geo. V. Cresson, Philadelphia, Pa 
Griffith & Wedge Co., Zanesville, Ohio. 
Jeffrey Mfg. Co., Columbus. Ohio. 

Lane & Bodley Co., Cincinnati, Ohio. 
Moore & White Co., P hiladelphia, Pa. 
Robert Poole & Son Co. , Baltimore, Md. 
Robt. Wetherill & Co., Chester, Penn. 
Volney W. Mason & Co., Providence, R. I. 
Walker Manufacturing Co., Cleveland, Ohio. 


Pulverizers. 


Frisbee-Lucop Mill Co., 145 Broadway, N. Y. 
Sturtevant Mill Co., Boston, Mass. 


Pumps and Pumping Machinery. 


aig | Steam Trap Co., Albany, N. Y. 
Allis Co, Millwaukee, Wiss. 

A. Cameron Steam Pump Works, 8t., N. ¥. 
Sie Mfg. Co., 95 Liberty St., N. 
Cooke & Co., 163 Washington St., N. 
M. T. Davidson, Brooklyn, 
Deane Steam Pump Co . Holyoke, Mass. 
Gordon Steam Pump C 0., Hamilton, Ohio. 
Guild & Garrison. Brooklyn, Ie Wa 
Holly Mfg. Co., Lockport. N. Y. 
Laidlaw & Dunn € o., Cincinnati, Ohio. 
Niagara Steam Pump Works, 5 Dey St., N. Y. 
Pulsometer Steam Pump Co.. 120 Liberty St., N. Y. 
Smith & Vaile Co.. Dayton. Ohio. 
Southwark Foundry & Machine Co., Phila., Pa. 
Walker Manufacturing Co., C leveland, Obio. 
Webster, Camp & Lane Machine Co , Akron, O. 
Wheeler Condenser & Eng. Co., 92 L St. ,N.¥. 
Henry R. Worthington, 86-88 Liberty St., N. ¥. 


Pump Governors. 


Albany Steam Trap Co., Albany, N. Y. 
Mason Regulator Co., Boston, Mass. 


Punching and Shearing Presses. 


E. W. Bliss Co., Limited, Brooklyn, N. Y. 

Long & Allstatter Co., Hamilton, Ohio. 

Miner & Peck Mfg. Co., New Haven, Conn. 

Walker Manufacturing Co., Cleveland, Ohio. 
Quarrying Machinery. 

C. Bullock Mfg. Co., Chicago, 

. 8. Cameron Steam ‘Pump Works, E. 23d St., N. ¥. 
Hewitt & Co., 17 Burling > 
-Sergeant Drill o., 10 Park Pl., N. 

McKeown. Cincinnati, “Ohio. 
Lidgerwood Mfg. Co., 96 Liberty 8t., N. ¥. 
J. 8S. Mundy, Newark, N. J. 

Sullivan Mae hinery Co., Chicago, Th. 
Trenton Iron Co., Trenton, N. J. 
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Radiators, 

American Radiator Co., Chic 
Detroit Heating and Lightin post » Detroit, M Mich, 
Gurney Hot Water Heater 
National Hot Water Heater Co., Boston; Mass. 
H. B. Smith Co., 137 Center St., N. Y. 

Railway Car Brakes, 
New York Air Brake Co., 115 Broadway, N. 
Westinghouse Air Brake Go., Pittsburgh, Pa. 

Railroad Ditchers. 

Bucyrus Steam Shovel and Dredge Co., Bucyrus, O. 
Marion Steam Shovel Co., Marion, Ohio. 

Railway Feed Wires. 
The Okonite Co., Limited, 13 Park Row, N. Y. 


Railway Shop Machinery. 


Billings & Spencer Co., Hartford, Conn. 

Brown & Sharpe Mig. Co. Providence, R. I 

Brid eport Machine ‘ool Bridgeport, Conn. 
_ Co., Cincinnati, Ohio. 

ay & Co., Cincinnati, O. 

E. Horton & Son Co., Windsor Locks, C 

Lodge & Davis Machine Tool. Co., Glneinnat, Ohio. 

Long & Allstatter Co., Cincinnati, Ohio 

National Machiner Co., Tiffin, Ohio, 

Niles Tool Works, amilton. Ohio. 

Walker Manufacturing Co., Cleveland, Ohio. 

John A, White Co., Dover 

R. D. Wood & Co., ‘Philadelphia, Pa. 


Railway Specialities. 
The'Q. & C. Co., Chicago, Ill. 

Railroad Equipment, 
New York Equipment Co., 15 Wall St., N. Y. 


Railways, Portable, 
€. W. Hunt Co., 45 Broadway, N. Y. 
Railway Supplies. 
Pennsylvania Steel Co , Steelton, Pa. 


Ratchet Drills. 
Curtis & Curtis, Bridgeport. Conn. 
Pratt & Whitney Co., Hartford, Conn. 
Reducing Valves, 
Consolidated Car-Heating Co., Albany, N. Y. 
Mason Regulator Co., Boston, Mass. 
Refrigerating Machinery. 
Frick Company, Waynesboro, Pa. 
Revolvers, 
Smith & Wesson, Springfield, Mass. 


Road-Making Machinery. 
Bucyrus Steam Shovel and Dredge Co., Bucyrus, O. 
OS K Kelly Co., Springfield, Ohio” 
LAL. Steam Shovel Co., Marion, Ohio. 
John Souther & Co., Boston, Mass. 


Road Rollers, Steam. 
14? Foundry and Machine Works, Harris- 


bur; 
0. S. "Kelly Co., Springfield, Ohio. 


Rock Breakers. 


Edw. P. Allis Co., Milwaukee, Wis. 

Beckett Foundry ‘and Machine Co. Arlington, N. J. 
Copeland & Bacon, 85 Liberty St., ‘N. ¥. 

Fraser & Chalmers, Il 

Gates Iron Works. Chicago, Ill. 

Griffith & Co.. Zanesviile, Ohio. 

Sturtevant Mill Co., Boston, Mass. 


Rock Drills, 


M. O. Bullock Mfg. Co., Chicago 
Ingersoll-Sergeant Drill Co., Park PL, N.Y. 
Sullivan Machinery Co., Chi , Ill. 

Rolling Mill Machinery. 
E. W. Bliss Co., Limited. Brooklyn, N. Y. 
Long’ & Allstatter Co., Hamilton, Ohio. 
Robert Poole & Son Co., Baltimore, Md. 
Walker Manotnctaring Co.,. Cleveland, Ohio. 


Rolling Stock, Second Hand, 
York Equipment Co., 8t., N. ¥. 
Q. & C. Company, Chicago, Ill. 

Roofing. 
Gummey, Spering & Co., Philadelphia, Pa. 
Merchant & Co., Philadelphia, Pa. 
N. & G. Taylor Go., Philadelphia, ‘Pa. 
Wm. B. Scaife & Sons, Pittsburg, Pa. 
Roofs, Iron, Truss. 
Continental Iron Works, Brooklyn, N. Y. 
Pennsylvania Steel Co.. Steelton, Pa. 
Wm. B. Scaife & Sons. Pittsburg. Pa. 
Wrought Iron Bridge Co., Canton, Ohio. 
Rope Transmission. 
C. W.'Hunt Co., 45 Broadway, N. Y 
Geo. V. Cresson, Philadelphia, Pa. 
Link-Belt Engineering Co., Nicetewn, Phila. 
Rubber Goods. 
B. F. Goodrich Co., Akron, Ge. 
Home Rubber Co. , Trent ton, N. 
Newton Rubber re. Boston, Mass. 
Safety Valves. 
Crosby Steam Gage and Valve Co., Boston, Mass. 
Lunkenheimer Brass Mfg. Co., Cincinnati, O. 
Saw Mill Machinery. 


Edw. P. Allis Co., Milwaukee, Wis. 
Bucke eye ine Co., Salem, Ohio. 
Griffit Wedge Co.. Zanesville, Ohio. 
Lane & Bodley Co., Cincinnati. Ohio. 
John A. White Co., Dover, N. H. 
Screens, Mining. 


Beckett Foundry and Machine Co., Arlington, N.J. 
Fraser & Chalmers, Chicago 
ton & King Perf. Chica; Til. 
& Morse, 45 Fulton St., N. 
Jeffrey Mfg. Co., Columbus, Ohio. 


Screw Machines. 


i & Lamson, Mch. Co., Springfield, Vt. 
e & Davis Machine Tool Co., Cincinnati, Ohio.. 
Nit tle Tool Works, Hamilton, Ohio 


Separators, Coal and Ore. 
Harrington & King Perf. Co., Chicago, Il. 
Separators, Metal. 
Ezra Sawyer, Worcester, Mass. 


Separators, Steam. 
Reemene Engine and Machine Works, Philadel- 
phia, Pa. 


The Stratton Separator Co., 32 Cortlandt St., N. Y.. 
Shafting. 
SEE PULLEYS, ETC. 
Sheet Metal Statuary, etc. 
Einnees & Gager Co., Columbus, Ohio. 
H. Mullins, Salem, Ohio. 
Shingle Machines. 
Buckeye Engine Co., Salem, Ohio. 


Shoes and Dies. 
Chrome Steel Works, Brooklyn, N. Y. 


Stand Pipes. 


Porter Mfg. Co., Limited, Syracuse, N. Y.. 
R. D. D. Wood & Go., Philadelphia. Pa. 
Steam Fitters’ Supplies, 

Curtis & Curtis, Bridgeport, Conn. 

Steam Regulating Appliances, 
Albany Steam Trap Co., Albany, N. Y. 
Chapman Valve Mfg. Co., India Orchard, Mass. 
Jenkins Brothers, 71 Joh ns 
Mason Regulator Co., Mass. 
Standard Thermometer Co., Peabod y, Mas: 
The Lunkenheimer Brass Mfg. Co., Yoineinnatl, 
Van Auken Steam Speciality Co., Chicago, Il. 


IDES. 


Steam Shovels. 


Steam Shovel and Co.. oO. 


Steam Shovel Co., 
Dredge Co., Albany, N 
Steam 
Albany Steam Trap Co., Albany, N. Y. 
Chapman Valve Mfg. Co., Indian Orchard, Mass. 
Jenkins Brothers, 71 John 2 
Stratton Separator Co., 32 Cortlandt St., N. Y. 
Van Auken Steam Speciality Co., Chicago, Ill. 
Steel Importers. 
Wm. Jessop & Sons, Limited, 91 John St., N. Y. 
Merchant & Co., Philadelphia, Pa. 
Steel Manufacturers. 
Chester Steel Castings, Phila., Pa. 
Chrome Steel Works Brooklyn, 
Wm. Jessop & Sons, Limited, 91 John St., N. Y. 
Pennsylvania Steel Co., Steelton, Pa. 
Standard Steel Casting Co., Thurlow, Pa. 
Washburn & Moen Mfg. Co., Worcester, Mass. 
Steel, Tool. 


Crescent Steel Co.. Pittsburgh, P: 

Wm. Jessop & Sons, Limited, 91 John St., N. ¥. 
Storage Battery Cells. 

Newton Rubber Co., Boston, Mass. 


Street Cars, 

Brownell Car Co., St Louis, Mo. 

Structural Iron Work, 
Continental Iron Works, Brooklyn, N. Y. 
Steel Co., Steelton, Pa. 

Scaife & Sons, Pittsburg. Pa. 

Wrought Iron Bridge Co., Canton, Ohio. 

Surveying Instruments. 


Brandis Sons Co., Brooklyn, N. Y. 
Charles H. Brightly Philadephia, Pa. 
Keuffel & Esser Co., 127 Fulton St., N. Y. 
Queen & Co., Philadelphia, Pa. 


Tanks, Iron. 


m. Bar: anath & Son, Chicago, Ill. 
Continents ;Iron Works, Brooklyn, N. Y. 


Tanks, Portable. 
O. S. Kelly Co., Springfield, Ohio. 
Telegraph Wires and Cables. 
John A. Roebling’s Sons Co., Trenton, N. J. 


New York Insulated Wire Co., 649-651 B’ dway, N.Y. 


The Okonite Co., 13 Park Row. N. Y. 
Washburn & Moen Mfg. Co., Worcester, Mass. 


Temperature Regulators. 
Gonsclidated Car-Heating Co., Albany, N. Y. 
tandard Thermometer Co., Peabody, Mass. 
Thermometers. 
Standard Thermometer Co., Peabody, Mass. 
Tin Plates. 


Gummey, Spering & Co., Pa. 
Merchant & Co. hiladelph ia, P 
N. & G. Taylor Co., Philadelphia, I Pa. 


Tin Plate Machinery. 
Robert Poole & Son Co., Baltimore. Md. 
Tools, Carpenters. 
Stanley Rule and Level Uo., New Britain, Conn. 
Tramways. 


ond Co., Cleveland, O. 


C. W. Hunt, 45 Broad 
Lidge erwood Mfg. Co., 96 iperty 8t., N. 
er Manufacturing Co., Cleveland, Ohio. 


Tramways, Wire Rope. 


Cooper, Hewitt & 17 Slip, N. Y. 
Trenton Iron Co. he Trenton 
Lidgerwood Mfg. Co., 96 nae St., N.Y. 


Transmission Machinery. 
Geo. V. Cresson, Philadelphia, Ps. 


DIRECTORY OF THE ENGINEERING TRADES. 


Fraser & Chalmers, Chicago, Ill. 

Jeffrey Mfg. Co., Columbus, Ohio. 

Robert Poole & Son Co., Baltimore, Md. 

Walker Manufacturin to., Cleveland, Ohio. 

Robt. Wetherill Co., Chester, Pa. 

Lidgerwood Mfg. Co., 96 Liberty St., > 
Tube Well Supplies. 


Cook Well Co., St. Louis, Mo. 


Turbines. 
Globe Iron Works, Ohio. 
R.D Wood & Co., Philadel 
Robert Poole & Son Co., Ba oth “Ma. 
Turn Tables. 
Wrought Iron Bridge Co., Canton, Dhio. 


Vacuum Pumps. 


A. 8. Cameron, Steam Pump Works. E. a N.Y. 


Deane Steam Pump Co., Holyoke, Mass 

Guild & Garrison, rooklyn, N. 

Niagara Steam Pump Works, 34 Dey St., 

Henry R. Worthington, 86-88 Liberty 


Valves, Gas, Steam and Water. 


Valve Mfg. Co., Orchard, Mass. 


‘anfield, 
The B. F. Goodrich Co., Akron. “Ohio. 
Home Rubber Co., Trenton, Jy 
Jenkins Brothers, 71 Jobn St. 
Lunkenheimer Brass Mfg. C Cincinnati, Ohio. 
Mason Regulator Co., Boston. Mass. 
Rubber Co.. Boston, Mass. 
Wood & Co., Philadelphia, Pa. 
Standard Thermometer Co., Peabody, Mass. 


Ventilating Appliances. 
Globe Ventilater Co . Troy. N. Y. 
Howard & Morse, 45 Fulton St. 
M. C. Bullock Mfg. Co., Chicago, Ill. 
N. & G. Taylor Co., Philadelphia, Pa. 
Water Heaters. 
Instantaneous Water Heating Co , Chicago, Ill. 


Water Purifying Apparatus. 


a Steam Trap Co., Albany, N. Y. 
aragwanath & Son, Chicago, Il. 
Mfg. Co., Boston, Mass, 


Water Supplies. 


Cook Well Co., St. Louis, Mo. 


Water Wheels. 


Da Iron Works. Dayton, Ohio. 
R. ‘ood & Co., Philadelphia, Pa. 
Robert 4 Poole & Son Co., Baltimore, Md. 
Wire. 
Crescent Steel Co., Pittsburgh, Pa. 
Howard & Morse, 45 re St. 
a. & Co., Philadelphia, Pa. 
N. & G. Taylor Co., Phil sda Pa. 
Phosphor- ronze Smelting Co., Ltd., Phila., Pa. 
Washburn & Moen Mfg. .. Worcester, Mass. 
Wire Cloth, 
Harrington & King Perf. Co., Chicago, Ill. 
Howard & Morse, 45 Fulton bt. N.Y. 
Phosphor-Bronze Smelting Co., Ltd., Phila., Pa. 
Wire Rope. 
Cooper, Hewitt & Co., 17 Burling Slip, N. Y. 
John A. Roebling’s Sons Co., Trenton, N. J. 
Bronze Smelting Co., Ltd., Phila., Pa. 
Trenton Iron Co., Trenton, N. Ai 
Washburn & Moen Mfg. Co., Worcester, Mass. 
Wood Water Pipe. 
A. Wyckoff & Son, Elmira, N. Y. 
Wood-Working Machinery. 
Lig’ Egan Co., Cincinnati, Ohio. 
‘ay Co., Cincinnati, Ohio. 
‘A. White Co., Dover, N. 


Wrecking Cars. 


Bucyrus Steam Shovel and Dredge Co., Bucyrus. O. 


Marion Steam Shovel Co., Marion, Ohi fo. 
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Addyston Pipe and Steel Co 
Albany Steam Trap Co 
tdw. P. Co 


CO 
Alteneder, Theodore & Sons 

American Fluoride Co 

American 

Andrews, H. & 

Ashworth, | 


Baird, Henry Carey & Co 

Baragwanath Wm, & Son 

Barnes, W. F. & John Co ° 
Beckett Foundry and Machine Co............. ° 
Blackie & Son, Limited 

Bliss, E. W. Co., Limited 

Boston & Lockport Block Co 

Boynton Furnace Co 

Bradley & Company. 

Brandis Sons Co. ° 

Bridgeport Gun Implement Co. 

Bridgeport Machine-loul Wor ks 

Broomell, Schmidt & Co., Lat. 

Brown Hoisting and ConveyingMachine Co..... 
Brown & Sharpe Mfg. C 

Brownell Car Co 

Billings & Spencer Co., The... 

Bright!y, Charles H 

Buckey e ngine Co 


Cameron, s., Pump Works 
Canton Steel omen Co 
Capitol Heater Co 
Chapman Valve Mfg. Co 
Chester steel Castings Co... 
C.BL& QR. R 
CH&D.R R 
Chisolm, Frederic F 
Chrome Steel Works.......... ... 
Clarke, Thomas C 
Cleveland Twist Drill Co 
Cole, J. Wendell 
Colgate, Geo. L 
Continental — Works 
Conover Mf 


Sooke & Co” 
Cooper, Hewitt & Co. 
Crescent Steel Co 


Crocker- Wheeler Electric Co 
Crosby Steam Gage and Valve Co 
Crown hy 
Cumberland Mfg. Co. . 

Curtis & Curtis........ i 
Davidson, M. T ... 

Davis, Charles H 

Dayton Globe Iron Works Co 
Deane Steam Pump Co 

Derby & Kilmer Desk Co........ 
Detroit Heating and Lighting Co. 
De Wolfe, 


Eddy Blectrie Mfg. 
Erie Works. 

Eureka Steam Heating Co. 

Everette, Dr. Willis E......... 
Fay, J.A.&Co .. 

Field Engineerin 

Fishkill Landing fachine Co 

Foster, Wolcott C 

Fraser & Chalmers: 


Garlock Packing Co.. 

Gates Iron Works ....... 

Gilbert, Bradford L.. 

Globe Ventilator Co. 

Gooding, C 

Goodrich, B. F. Co 

Gordon Steam Pump Co. 

Goubert M fg. Co 

Gribble, T. G 

Griffith & Wedue Sande 
Grimshaw, Robert............ 
Guumey, Spering & Co 

Gurney Hot Water Heater oO... 

Harlow, James H. & Co 

Harrisburg Foundry and Machine Works 
Harrison Bros & Co 

Harrison Safety Boiler Works... . 

Harrington & King, ipeninerened Co 


Holly Co.. 

Home Rubber 

Hooven, Seems & Rentschler Co.. 

Horton, E. & Son Co.......... 
Ingersoll- Sergeant. Drill Co 

Instantaneous Water Heating Co. 


Jeffrey Mfg. Co.... 
Jenkins Le 
Jenning: 
Jessop, iliam & Sons, Limited:: 
Jones, J. & Son 
Jones & Lamson Machine Co.... ..... Rieviewenks 
Keasbey, Robert A.... ... ... 
Co 
dd y, Julian...... 


Keystone Engine and Mach ne Works. 

Keuffel & Esser C 

Kinnear & Gager Co.. 

Laidlaw & Dunn Co 

Lane & Bodley Co 

Lawrence Seientitic School(Harvard University) 
Leofred, 

Lid Mfg. Co 

Link-Belt Enginvoring Co 

Lodge & Davis Machine Tool Co 

Lone & Allstatter Co 

Lorillard Brick Works Co............ 
Lunkenheimer Brass Mfg.Co 


Mariner & Hoskins....... 

Marion Steam Shovel Co.... 

Mason Regulator Co 

Mason, Volney W. & Co 

McKeown, H. J wei 
McLagon Foundry 
Merchant & 

Moore & White 

Morse Twist Drill “Machine oO. 

Morse, Williams & Co 


Munn & Co 
National Machinery Co.. 
National Pipe Bending Co. 

Newton Rubber Co 

New York Air Brake Co 

New York Equipment Co. 

New York Insulated Wire Co.. 

Niagara Steam PumpCo .. 

Niagara Stamping Co 

Nicholson, Frank.. 

Niles Tool Works 

Norwalk Iron Works Co.... 

Ohio Pipe Co......... ° 

Oil Well Supply Co.. 

Okonite Co,. Limited 

Oleott, Eben. E 
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ALPHABETICAL INDEX TO ADVERTISERS. 


sgood Dred pom... 
tis Bros. & 
Otto Gon, Engine Works 
-arker, H 
Pattison Brothers 
Pease, J. F. Furmace Co.............- 
>enberthy Injector Co 
Pennsylvania Steel Co 
Pentz, Albert D 
Phosphor Bronze Smelting ORs Limited 
Pierce, Butler & Pierce Mfg. € 0 
Pioneer Fire-Proof Construction Co... 
Pittsburgh Brass Co 
Pittsburgh Testing Laboratory.. ..... P 
Poole, Robert & Sonu Co 
Pope Mfg. 
Porter M anufacturing Co 
Pratt & Letchworth. 
Pratt & Whitney Co 
Pulsometer Steam Pump Co 


Rafter & Dodgson 

Railway Equipment Co 

Raritan Hollow and Porous Brick Co. 
Rochester Optical Co 

Roebling’s, A. Sons Co 

Sawyer. 

Scaife, 

Sebastian Lathe Co. 


8 
Smith'& Vaile Co .... 


Smith & Wesson 

Souther, John & Co 

Southwark Foundry and Machine Co 
Standard Manufacturing Co... 
Standard Steel Casting Co 

Standard Thermometer Co 

Stanley Rule and Level Co........ 
Stearns Manufacturing Co 

Stevens, J. Arms & Tool C 

Stratton Separator Co 

Sturtevant, fi F. Co 


Talcott, Ed, 

Taylor, 

Thayer 

Trenton Iron Co 

Van Auken Steam 3peciality Co 

Walker Manufacturing Co 

Washburn & Moen Mfg. Co 

Webster, Camp & Lane Machine Co..... asudexac 
Webber, Samuel 
Westinghouse Air Brake 
Weston Electrical Instrument Co 

Wetherill, Robt. & Co 

Wheeler Condenser & Engineering Co.: 
Wheeler, Russel & Son 

White, John A. Co 

Whiteman & Barnes Mfg. Co 

Wisner, G 

Wood, R. 

Worthington, Henry R ‘ 

Wyckoff, W. & Son 

Yale & Towne Mfg Co 


LEVELAND 


DWICK: 


,PENN*® 


True to Pattern, sound, solid, free from blow-holes, and of 
great strength. 
veaeee “x and more durable than iron forgings in any position 
r for any service whatever. 

20,000 "Knuckles for M.C. B. Standard Car Couplers. 

60,000 CRANK SHAFTS and 50,000 GEAR WHEELS of this 
steel now running prove this. 

Cross ends, Rockers, Piston Heads, etc., for Locomotives, 

STEEL CASTINGS of —_ description. 

Send and Prices t 


CHESTER STEEL "CASTI NGS CO, 
Works, Chester, Pa, Office, 407 Library St., Philadelphia, Ps. 


All GENUINE 
INGOTS & MANUFACTURES 
BEAR OUR 
REG.TRADE MARKS. 
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Shipman Engine Co........ 71 

( 

| INGOTS, CASTINGS, WIRE, SHEET. &c. 
THE PHOSPHOR BRONZE SMELTING CO. LIMITED 
_ 512 ARCH ST. PHILADELPHIA PA.U.S.A. 
Cy ORIGINAL MANUFACTURERS OF PHOSPHOR- 
RONZE IN THE UNITED STATES AND SOLE 
Phovpho Bronye. Makers or "ELEPHANT BRAND | 
— 


TULIAN KENWEDY, 
Consulting and Contracting Engineer 


VANDEGRIFT BUILDING, PITTSBURGH, PA. 
Blast Furnaces, Bessemer and Open Hearth Steel Works, Rolling Mills, Steam and 
Hydraulic Machinery, Heating Furnaces, Gas Producers, &c. 


BRANCH OFFICE OF THE J‘-ATROBE STEEL WORKS. 


EBEN, E. 
MINING ENGINEER AND METALLURGIST, 
18 Broadway,N.Y. City.Cable address,“*Kramolena.” 


Eastern representative of the M. P. Boss Contin. 
uous Milling System. 


THOMAS C. CLARKE, 
Consulting - Engineer, 


No. 1 Broadway, New York. 


Teveruone Carr, Peart 207. 
CasLe Appress: MELLATE- 


T. C. GRIBBLE, 


Assoc. M. Inst. Civ. Eng. London, Eng. 


Constlting and Constructing Engineer and Surveyor. 


Tacheometric surveys for railways, Reports and valu 
ations for purposes of sale of street railway properties, 
water powers and electric light systems. Specialist in 
structural iron work. 

Orrice oF GRIBBLE & NASH, 76 Broap Street, 
New York. 


Geo, W. Rarter, M. Am. Soc. C. E., 
Frank L. Dopason, C. E, 


RAFTER & DODGSON, 


Civil and Sanitary Engineers 
424 & 426 ELWANGER & BARRY BUILDING, 


ROCHESTER, 
Specialties: SEWERAGE AND SEWERAGE DIS- 
POSAL AND WATER-WORKS. 


HORACE SEE, 
Engineer and Naval Architect, 
Plans and Specifications Prepared of Hulls 
and Machinery, 

Work SuPERINTENDED. 


Expert in Engineering, Admiralty and Patent Cases, 
No. One Broadway, New York. 


HAYER & ROBINSON, 


ARCHITECTS, 
67 Liberty Street, 


FRED. P. THAYER. 


JOHN BEVERLEY ROBINSON. NEW YORK. 


ESTABLISHED IN PHILADELPHIA, 1873. 


Robert Grimshaw's Engineering & Expert Offices 
21 Park Row, New York. 
Engines, Boilers, Machinery and Mills 
Designed, Tested, Erected and Improved. 


POWER MEASURED. COAL SAVED ON SHARES. 


FIELD ENCINEERINC CO. 


CONSULTING & CONTRACTING ENGINEERS. 


Complete Equipment of Electric Street Rail- 
ways, Designing and Construction of 
Stations, Steam and Power Plants. 


Correspondence Solicited. 


Central Bldg, 143 Liberty St., New York. 


ASSAYERS AND CHEMISTS. 
Assays and Analyses 


OF ALL KINDS, 
Such as Ores, Alloys, Metals, Water for 
Boiler Purposes, Ete. 


MARINER & HOSKINS, 
Sis. Clark Street, 
TOP FLOOR. CHICAGO. 


Bradford L. Gilbert, 


ARCHITECT, 
SPECIALTY: RAILROAD STATIONS 
Offices, THE TOWER BUILDING, 


50 Broapway, New York.. 
WRITE FOR BOOK OF SKETCHES. 


A. W. JACOBI, 


CONSULTING MECHANICAL ENGINEER, 


136 LIBERTY STREET, NEW YORK. 
Special attention given to the designing of 
Manufacturing and Power Plants, 
General and Special Machinery, 
Ideas Developed. 
Machinery examined and reported on. 
Specifications Prepared and Construction Superintended. 


Pittsburgh Testing laboratory. 


HUNT & CLAPP, 
116 Water Street, Pittsburgh, Pa. 


Metallurgical Engineers & Chemists 


SPECIALTIES ; Inspection of RAILS and all 
Material for BRIDGES and other structures. 


CHEMICAL ANALYSES and PHYSICAL 
TESTS of all kinds. 


Agents for Tinius Olsen & Co.’s Testing Machines 
Thatcher’s Slide Rules, 


. 
Tey — 
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WILLIAM KENT, M.E. 
CONSULTING ENGINEER, 

Room 125, Times Bldg, 41 PARK ROW, NEW YORK. 
Steam Engineering, iron and Steel Metallurgy, Tests, 
Experiments and Researches on Materials, Machines 

and Processes. Expert in Patent Causes. 
New York Representative of 

—Tue PitrssurGH Testinc LaBoRATORY.— 
Inspection of Materials and oa Chemical and Mechan- 

ical Tests, 


JOHN De WOLF, 
LANDSCAPE ARCHITECT AND GARDENER 


52 Lafayette Place, New York. 
CONSULTATION AND VIsITs AT REASONABLE RATES. 
Correspondence receives prompt attention. 


SAMUEL WEBBER, 
CHARLESTOWN, N. H. 
Hydraulic and Dynamic Engineer. 


SPECIAL ATTENTION PAID TO QUESTIONS OF WATER, 
STEAM POWER, WHEELS, ENGINES, SHAFTING AND BELTING, 
Edward Atkinson, Samuel R. Payson, Moorfield Storey, 
Esq., Boston ; Hon. James B. Francis, Lowell ; Hon P.C. 
Cheney, ¢. D. cDuffie, Esq., Manchester, N, H. 


WOLCOTT C. FOSTER 


Civil Engineer, 

62 BROADWAY, - - NEW YORK. 
Water Works and Water Supply Engineering. 
PLANS, SPECIFICATIONS, REPORTS 
AND SUPERINTENDENCE OF CONSTRUCTION. 


FRANK NICHOLSON, 
MINING ENGINEER AND METALLURGIST 
P.O. BOX 515, PHCENIX, ARIZONA, 

Examines and reports on mines and mill and fur- 
nace property. 


FREDERIC F. CHISOLM, 


MINING + ENGINEER, 
DENVER, COLORADO. 
Economic Geology and Mining Examina- 
tions and advice. 
E. P. JENNINGS, 
Mining Engineer, 


Ironwood, Mich. 
REPORTS ON LAKE SUPERIOR !RON MINES. 


EVERETTE’S OFFICE 


(Pioneer Mining Geologist’s Office of Pacific Northwest.} 


Mining Law, Mine Examinations, Metallurgy, 


Assaying and Analysis. 
““CONSULTING ASSOCIATE MINING 
ATTORNEY AT LAW." 

Will examine and feport upon the 
“Title and exact Value’’ of GoLp, Sitver, Leap, Coprer, 
Coat, Iron, Cray, or other MingRAL Properties, 

IN ANY PART OF THE WORLD. 


DR. WILLIS E, EVERETTE - 1318 E Street, . 


Tacoma, State of Washington, U.S. A. 


ROBT. E. McMATH & SONS, 


CONSULTING AND CIVIL ENGINEERS, 
802 ODD FELLOWS BUILDING, 
NINTH AND OLive Sts., 


Robt. E.McMath.M.A8.0.E. ST. Louis, Mo. 
Consulting Engineer for Drainage, 
wering, Sewage Disposal, 
Municipal and River and 
Harbor Works. 


T. WALN-MORGAN DRAPER, C.E., M.E., 
CONSULTING ENGINEER, 

Reports on present and future value of Operating, and 

projected Railroads or Public Work. Estimates and 

Surveys of Cost, and the work superintended. Sixteen 


years experience as an engineer and manager. Cor- 
respondence and consultations solicited. 


45 BROADWAY, NEW YORK. 


Albert D. Pentz 


CONSULTING ENGINEER. 
Modern Shop Practice and Tools. 
Labor Saving Machinery Designed. 
ELIZABETH, N. J. 


E. D. MEIER. CHAS F. FOSTER. 


iM. AM. BOC. C. E. MEM. AM. 80C. M. E. 
= Consulting 
MEM. AM. INS, M. E. LATE ASST. ENG'R, 


MEM, AM. SOC. M. E. Engineers. 


421 OLIVE STREET, ST. LOUIS, MO. 


LAWRENCE Ww. WwW. 


LATE SUPT. ST. LOUIS 
COTTON MILLS. 
Estimates, Examinations, Expert Tests, Plans, Reports. 
Steam Plants for Electric and Cable Railways, 


CEO. L. COLCATE, 
CONSULTING ELECTRICAL ENGINEER, 


ROANOKE, - VIRGINIA, 
OMfece, TERRY BUILDING. 


ISAAC A. SMITH, 


M. Am. Soc. C. E. 


Civil : Engineer : and: Architeet, 
ROOM 604, ORIEL BUILDING, 
Sixth and Locust, ST. LOUIS, MO. 


Financial reports on all kinds of Bonds a * Securities. 


CHAS, E. PATTISON. FRANK A. PATTISON, 
PATTISON BROTHERS, 
Consulting Electrical Engineers, 


Testing, Insp » Reports, Plans, Estimates, 
Specifications, Supervision. 


135 AND 137 BROADWAY, NEW YORK, 
GEO. Y. WISNER, M.Am.Soce.C.E. 
Civil & Consulting Engineer. 


39 WEST CANFIELD AVE., DETROIT, MICH. 


Specialties: RIVER AlJD HARBOR IMPROVE- 
MENTS, SURVEYS, EXAMINA- 
TIONS, PLANS AND ESTIMATES, 


GEO. H. BURPEE, 
CONSULTING MECHANICAL ENGINEER. 
Special attention given to Designing of 
Steam Plants and Supervision of erection. 
136 LIBERTY STREET, N.Y. 
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Srone Dams, 
1876-78. 
below Pittsburgh, 1878-79 ; 
St. L. R 
OR SEWERAGE, Aurora, IIl., 85, 
Boston, Mass., "76-8; Lawrence, 
Minerva, O., "86; Wooster, O., 
Latrobe, 86; 
Pa., ’81-2 : Pittsburgh, Pa., 
Pa., Eau Claire, Wis., 


teh 


+85. 


It is cheaper to make mistakes on paper than in construction! 
In other words you can save money by employing an expert to design work, 
of an engineer to arrange your works for water supply or drainage, look over the following list of works 
on which we have been engaged as engineers, and write us. 
Lewiston, Me. (4), 1865-67; Mechanics Falls, Me., (1) 67; Boston, Mass. 
Timber Dams, Monongahela River, (7), 
Rock Island Rapids, '68-9.  RaiLtroaps, R,R 
R., 1869; Nashua & L, R.R., 1879-80; 1. 


Mansfield, ‘Pa., 
24; “Tarentum. 


JAMES H. HARLOW & CO., ENGINEERS, 108 FOURTH AVENUE, PITTSBURGH, PA. 


If you need the services 


(3), 
Dams, Davis Island Dam, 


L.R.R Water Works 
Ind, Bel Air, Md., 
Mass., "75; Lowell, Mass., Canisteo, N, 87 
Brushton, Pa, ‘91: Ftna, Pa "88; Pa., 91, 
"80; Mercer, Pa., *86 ; Millvale, Pa > 9; New Castle: 
Pa., ’88; Waynesburg, Pa Wilkinsbur, > 
’ Six miles of 24.and 30 inch natural gas line, Phila Co. et 


, 1881 


Mattoon, il. 


POND ENGINEERING COMPANY, 


Consulting Engineers, 
SPECIA TIES ; Manufacturing and Power Plants, Pump- 
ing Machinery for Water Works. Plans, Specitica- 
tions and Reports made. Erections superintended. 
Our extended experience enables us to guarantee 
satisfaction. 


St. Louis, 709 Market Street. 
Chicago, 8 The Rookery, 


C. T. GOODING, E. M. 


METALLURG ST AND MINING ENGINEER, 
TUCSON, ARIZONA, 


SPECIAL ATTENTION GIVEN TO THE 
PLANS, SPECIFICATIONS, CONSTRUCTION, AND OPERATION OF COP= 
PER AND LEAD-SILVER SMELTING PLANTS AND MINES, 
EXPERT EXAMINATION OF COPPER AND SILVER-LEAD PROPERTIES 
A SPECIALITY. 


CHARLES H. DAVIS, C. E. 
CONSULTING AND SUPERVISING 
ELECTRICAL AND MECHANICAL ENGINEER, 


120 BROADWAY, 306 WALNUT STREET, 


NEW YORK. PHILADELPHIA. 


ELECTRIC RAILWAYS. 


W. P. BUTLER’S IRRIGATION MANUAL. 


ew book of tables vipa: saul oo work on Irrigation by ARTESIAN 
WELL V ATERS. Invaluab e to farmers, engimeers and irrigators. 
Contains over 80 tables and a large amount of general and special 
information, and many valuable suggestions. A book worth ten 
times its cost—and costing only a fraction of its actual cost of pub- 
lication Over 2,000 already taken. The price, 30 cents by mail, is 
no measure ot the value of the book. Send to 


| D. ASHWORTH, 


| Mechanical «* Consulting 
ENGINEER 


AND 


STEAM EXPERT. 
108 Fourth Avenue. Pittsburgh, Pa 


ED. N. KIRK TALCOTT, 
Civil & Mechanical Engineer, 


57 Broadway, New York. 


Will advise Manufacturers as to desirable locations 
for particular lines, and inspect and procure Plants tor 
Tow ns wanting Manufactures. 


HILL, JOHN W., 


Mem. Am, Soc, E. 


Consulting and Constructing Engineer, 
FOR WATER-WORKS, SEWERAGE, &C. 
35 and 36 Glenn Building, Cincinnati, Ohio. 


well constructed Patent 
is the least expensive. 


W. P. BUTLER, ABERDEEN, S. D. 


H. F. PARKER, 
Solicitor of Patents, 
135 BROADWAY, NEW YORK, 


Correspondence Solicited. 


Steam Engine.” 


By Daniel Kinnear Clark, C. E. M. 1. M. E., 
Hon, Member A. M. 


A practical and exhaustive work, descriptive of the most 


able Engines, Boilers, Valve Gear, Link Motions, Triple 
and Quadruple Expansion, Fuel, Forced Draught. 1,500 
pages ; 1,300 diagrams and plates drawn to scale. 
cloth, $16.00 cash, or four monthly payments of $4.00 
each, carriage prepaid. Send for descriptive circulars, 


Blackie & Son Ltd.,73 Bible House, New York 


modern types of Locomotive, Marine, Stationary and port- | 


4vols, | 


Scientific Americar 
Agency for 


COPYRICHTS, etc. 
For information and free Handbook write to 
MUNN & C BROADWAY, NEW YORK. 
Oldest bureau for securing patents in America. 
Every patent taken out by us is brought ware 
the public by a notice given free of charge in the 


Scientific America 


| 
| 
| 
| 
world, reulation of an ntific 
| 


paper in the 
be without it. 33,00, 
ou ee 
year ee six months. Address MUNN & 
BLISHERS, 361 Broadway, New York. ied 
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DERBY & KILMER DESK Gu. 


Manufacturers of the Celebrated 


GRADUATE OF LAVALAND MCGILL, 
MINING ENGINEER, 
Dealer in Mines and Mineral Products, 
QUEBEC, CANADA, 


Belt Power Air Pump 
and Condenser. 


The CONOVER MFG. Cd. 
CONSULTING AND 

MECHANICAL ENGINEERS, 

95 Liberty St., New York. ; 


No Air Locks. 15 to 50 per cent. 
fuel saved or equal amount of 
power gained. uns with same 
economy a» engine. 

Adapted to of Ex 
gines. Send for Cireula 


THE BEST RAILWAY 


MINNEAPOLIS CRM PAUL 


Oak, Cherry, Walnut & Mahogany, 
FLAT TOP DESKS, Single or Double. 
High Desks for Pookkeepers aed c ashie rs. 


» Chairs and Office Furniture. 
-Catalogue and Pris es on Application.— 


19 BEEKMAN STREET, NEW YORK 
93 CAUSEWAY ST., BOSTON, MASS 


CHIEYENNE 


S 

FROM 


CHICACO AND ST. LOUIS 
ST. PAUL, MINNEAPOLIS, OMAHA, KANSAS CITY, DENVER 


AND ALL POINTS IN COLORADO, UTAH AND CALIFORNIA. 


P. S. EUSTIS, GEN'L PASS'’R AND TICKET AGENT, CHICAGO, ILL. 


MEMORANDUM FROM AUSTRALIA. 


From G. G. TURRI & CO. Fel. Aust. Inst. P. — unas 
INTERNATIONAL PATENT AGENTS Gorineated by te Atgrncy General 
Memb. Etranger Syad. des | Conseils, Paris. 
Edition of the Engineering Magazine 
ew York) 
SuN BUILDINGS, QUEEN St., CABLE ADDRESS: TURRI, MELBOURNE. 
MELBOURNE, VICTORIA. P. 0. BOX No. 128. 


TO PATENT SOLICITORS. 


We will at once supply blank forms, copies of statutes or any 
information as to charges and procedure in securing Australasian 
Patents, Trade Marks, Copyrights and Designs, upon application. 
The sterling business qualities of the Australians are already suffici- ' 
ently recognized to cause a large number of Australian Patents to be . 
secured by Americans and Europeans. 

We cannot accept instructions from inventors direct, but do busi- 
ness with Patent Solicitors only. 


VicTorRIA. ( 
New Soutu Wates. | 
QUEENSLAND. 

AusTRALIA, 4 


New ZEALAND. 
West AUSTRALIA, 
TASMANIA. 
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NIAGARA STAMPING AND TOOL CO. 


BUFFALO, N. Y. 


% _ Manufacturers of Machines, Tools and Dies 
for Working Sheet Metal. 


Tinners’ Tools and Machines, 
Squaring and Circle Shears, 
for foot or power, 
Outfits for Can-Making, 


Presses and Dies. 
SEND FOR CATALOGUE AND MENTION THIS MAGAZINE. 


THE GLOBE VENTILATOR 


SIMPLE, “0 NOISELESS 
HANDSOME, DURABLE, 

STORM-PROOF AND 
| STATION- 


Perfect Ventila= i ownward 


tion for Public Drafts 
and Private aa sam in Chimneys and 
Buildings. a Lamps Cured. 


TROY, N.Y. In use on most of the prominent 


buildings of this and other lands 
—_— Feb. 29, 1876. i A purifier for Mills, Factories, Barns, 
May 9, 1876. Hospitals and Auditoriums. 


46 29, SEND For CaTaLoGuE No, 4. 


Globe Ventilator Co. ' Globe Ventilator Co, 


TROY, N. Y. 


Health and Comfort for your 
Churches, Schools and Homes. 


Senp For No, 4, 


THE ONLY PULLMAN SAFETY VESTIBULED TRAINS 
with DINING CAR earween 
CINCINNATI, INDIANAPOLIS and CHICAGO. 


The Onty Direct Ling from 


DETROIT, TOLEDO, and the North, 


via Cincinnati to 
— FLORIDA, — 
NEW ORLEANS, MOBILE, and all GULF COAST POINTS 


rwwewevyteyvteTtY?T TY Connections made at Cincinnati Junction for all Southern 
0000000000000 Points with NO CHANGE OF DEPOTS. 


"7 CINCINNATI, HAMILTON & DAYTO RR, $ Ask For Tickets via C, H. & D. For Sate EveRYwHERE 
M. D. WOODFORD, E. 0. Mc CORMICK, 


AAAAAAA AA Prest. and Gen'l Mgr. Gen'l! Pass. & Ticket Agt. 


“The Finest on Earth.” Generat Orrices, CINCINNATI, O 


Ah Ar Ar, An, & 


* 


20 
War 
\ | J 
+ 


THE 


LNGINEERING MAGAZINE. 


NEW AND VALUABLE BOOKS 


METAL WORKERS. 


LANGBEIN.—A Complete Treatise on the Elec- 
tro-Deposition of Metals. Electro-Plat- 
ing and Galvanoplastic Operations, the Deposition 
of Metals by the Contact and Immersion Processes, 
the Coloring of Metals, the Methods of Grinding 
and Polishing, as well as Descriptions of the Elec- 
tric Elements, Dynamo-Electric Machines, Ther- 
mopiles, and of the Materials and Processes used in 
every Department ofthe Art. Translated from the 
German of Dr. George Langbein, with additions by 
William T. Brannt, editor of the ‘‘ Techno-Chem- 
cal Receipt Book.” Illustrated by 125 Engravings. 
In one volume, 8vo, 404 pages. Price ..... .. 4,00 

BLINN.—A Practical Workshop Companion for 
Tin, Sheet-Iron and Workers. Con- 
taining rules for describing various kinds of Pat- 
terns used by Tin, Sheet-lron and Copper-Plate 
Workers. Practical Geometry. Mensuration of Sur- 
faces and Solids. Tables of the Weights and 
Strengths of Metals and other Materials ; Tables 
of Areas and Circumferences of Circles ; Composi- 
tion of Metallic Alloys and Solders, with numerous 
valuable Receipts and Manipulations for every-day 
use in the workshop. | roy J. Blinn. A new 
revised, and enlarged edition, printed from new 
type, and with 170 newly engraved illustrations. In 
one volume, 12mo, 296 pages. Price........... 2.50 

BRANNT.—The Metal Worker’s Handy Book of 
Receipts and Processes.—Being a Collection of 
Chemical Formulas and Practical Manipulations 
for the Working of all the Metals and Alloys, in- 

cluding the Decoration and Beautifying of articles 
manufactured therefrom, as well as their peseer. 
vation. Edited from various sources by William 
T. Brannt, editor of ‘‘The ‘echno-Chemical 
ceipt-Book.” Illustrated by 63 engravings. Over 
500 pages, 12mo, cloth, gilt, closely printed, contain- 
ing a vast amount of valuable matter on all the 


Metals and Alloys, not to be found in any other 
$2.50 


book in the English language. Price.... ... .$2. 
BRANNT.—The Metallic Alloys. A Practical 
Guide forthe Manufacture of all kinds of Alloys, 
Amalgams, and Solders used by Metal Workers, 
together with their Chemical and Physical Proper- 
ties, and their Application in the Arts and Indus- 
tries ; with an Appendix on the Coloring of Alloys. 


A. Krupp and Andreas Wildberger, with extensive 
additions, by William T. Brannt, one of the editors 
of **Techno-Chemical Receipt Book,” ete. Tlus- 
trated by 16 engravings. 12mo, 428 pages. 


(GE The above or any of our Books sent by mail, 
free of postage, at the publication prices, to any 
address in the world, 

Circulars, giving the full Tables of Con- 
tents of all the above books, will be sent free of 
postage to any one in any part of the world who 
will furnish his address. 

(Our New and Enlarged Catalogue of Prac- 
tical and Scientific Books, 88 pages, 8vo, and 
our other Catalogues, the whole covering every 
branch of Science applied to the Arts, sent free 
and free of postage to any one in any part of 
the world who will furnish us with his address. 


HENRY CAREY BAIRD & CO. 
Industrial Publishers, Booksellers & Importers, 
$10 Walnut St., Philadelphia, Pa., U.S. A. 


Translated and edited, chiefly from the German of | 


| 


BOUND 
VOLUMES. 


Vol. IL. 


(Oct. 1891 to March 1892) 


~The Engineering 


Magazine 


is now ready for delivery at the 
following prices : 


Half Morocco, - $3.00 per Vol. 
Half Russia, - —_—* = 
Half American Seal, 2.75 “ “ 
Full Sheep, - 
Cloth, - * 


Complete files of Vol. II. of 
the Macazine (provided the 
copies are in perfect condition) 
will be taken in exchange for 
bound volumes upon payment 
of the following charge for bind- 
ing, namely : 


Half Morocco, - $1.50 per Vol. 
Half Russia, - mao * 
Half American Seal, 1.25 “ ‘“ 
Full Sheep, - 


Charges should be prepaid 
on copies forwarded for exchange. 
Remittances should accom- 
pany each order as we do not 
open ledger accounts for books. 
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THE ENGINEERING MAGAZINE. 


IS THE BEST IN MARKET 


Simple of Manipulation 
Plates or Films are used 
The Shutter is always set 
Covered with Leather 
PRICE $18.00 
Send for Catalogue and copy of Modern Photography 


ROCHESTER OPTICAL COMPANY 
9 S.WATER ST. ROCHESTER N.Y. 


American Supremacy 
in Applied Mechanics. 


—BY— 
COLEMAN SELLERS, E. D. 
A Series of Four Papers Repri: ted from THE ENGINEERING 
MAGAZINE. 


Containing as a Frontispiece, a beautiful reproduc- 


CLAY TON 


IMPROVED 


ROCK DRILLS. 
WOd DNININ 


AIR COMPRESSORS: 
For CATALOGUES, ESTIMATES, Erc., Aooress, 


Clayton Air Compressor Works 


OF BROOKLYN, N Y. 


43 DEY ST., NEW YORK. 


2 for a 2 Cent Stamp. 


We have bought several thousand 
' watch case calendars, dating from July 
92 to July 93. They will fit the in- 
side of any watch case, and are very 
handy. 2 sent postpaid, for a 2 cent 
stamp. 


MASON REGULATOR C0., 


BOSTON, 


MASs. 


tion of John Sartain’s engraving, '* The Iron Workerand | 


King Solomon,” and scattered through the text, portraits 
of 24 distinguished American inventors. This book is a 


comprehensive review of the causes, conditions, and | 


results of American progress in mechanics as compared 
with that of other countries. 


4to. Cloth. 57 Pages. Price, $1.00. 


Sent post-paid on receipt of price. Address the | 


publishers, 


ENGINEERING MAGAZINE CO. 


World Building, New York Ctiy. | 


HARVARD UNIVERSITY, 
LAWRENCE SCIENTIFIC SCHOOL, 
DEPARTMENT OF ENGINEERING. 


The Department of Engineering of this School has 


recently been re-organized. Considerable additions have | 


been made to its curriculum and its force of teachers. 


The instruction is now under the charge of Prof. | 


Wn. H. Burr. 


The Lawrence Scientific School along with Harvard | 
College and the Graduate School is now under the 
control of the Faculty of Arts and Sciences of the | 


University. This School offers also courses in Electrical 
Engineering, Chemistry, Geology, 


for each course is $150 a year. The first term begins on 
September 29th. 

For programme of studies and other information 
concerning the School apply to N. S. SHALeR, Dean, 
Camrbidge, Mass. 


Biology, and in | 
Anatomy, Physiology, and Physical Training. The fee | 


BEST in THE WORLD. 


Send for Catalogue P. 


TheVan Auken Steam SpecialtyCo, 
CHICAGO. 


BACK NUMBERS WANTED. 


| The publishers of The Engineering Magazine will 
| be pleased to pay 50 cents each for copies of the 
| May (1891) issue, or to exchange that issue for any 
| two others past or future. 
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REVOLUTIONIZES house-heating in dwellings of moderate size. 
Heats by hot water radiation the entire house from the kitchen fire. 

Supplies HOT WATER to BATH and LAUNDRY. But ONE FIRE necessary and that in 
the kitchen. Combines the COOKING QUALITIES of the BEST RANGE with the heating 
qualities of the BEST HEATER. Finest Roaster and Baker in the Market to-day. 

NO CELLAR HEATER or boiler required. (The saving in this item alone will almost pay for 
the range.) TESTED. IMPROVED. GUARANTEED. ECONOMICAL. ATTRACTIVE. DURABLE. 

SEND FOR ILLUSTRATED cATALSCSUE. 

The above is one of our several house-heating specialties. We manufacture and contract for the 
erection of complete plants for steam or hot water heating. Large buildings and fine residence work 
a specialty. Send for Estimates to 


BROOMELL, SCHMIDT & CO., L’td., YORK, PA. 
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when using the Douglas or Acme Instantaneous 
Water Heater. 


These heaters are specially designed for the 
bath, with them water is heated zwsfan‘/y and in un- 


limited quantities at a most trifling expense. 


USED WITH GAS AND GASOLINE. 
THOUSANDS IN DAILY USE, 


Become more enlightened by writing for 


Catalogue No. 3. 


THE INSTANTANEOUS WATER HEATING GO., 


141 and 143 Ontario Street, Chicage. 


FLUORIDE 


Patented in the United States and Europe by CHARLES A. DOREMUS, M. D., Ph. D. 
Analytical and Consulting Chemist. 


Removes and Prevents Scale in Boilers. Simple, Scientific, Successful. 
Produces Soft Water. 
NO SUCH EFFICIENT PURIFIER FOR THE PRICE. 


FOR FURTHER INFORMATION ADDRESS 


American Fluoride Company, 


126 Liberty Street, New York. 
73S and 75 West Jackson St., Chicago, I1l. 
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The Wock Patent Slip Joint Eaves Trough, 


iO FT. 21IN. LONC WITHOUT A SEAM. 


THE BELDING PATENT LOCK SLIP JOINT TROUGH. 


THE ACME 
ARCHED STEEL 


GUARANTEED FAVE TROUGH 


THE STRONGEST AND BEST 


IN THE MARKET. HANGER. 


PATENT PENDING. 


THE STANDARD EAVE TROUGH HANGER. 


PATENTED. 


Made of Best Galvanized Steel Wire. 
STROWGS 


For PRICE LIST, Apvoress 


The Canton Steel Roofing Go. 


CANTON, OHIO. 
SOLE OWNERS AND MANUFACTURERS. 


ANTI-RUST PAINT. 


GUARANTEED 


Made from Pure Ceylon Graphite. 


For METALLIC ROOFING, Smoke-Stacks, and all other Iron 
and Steel Surfaces. 


THE CANTON STEEL ROOFING CO., Canton, 0. 
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KEUFFEL & ESSER CO. 


LATEST AND MOST IMPROVED 


TRANSITS, all kinds, 
LEVELS, and other 
FIELD INSTRUMENTS 


— FOR— 
ENGINEERS and SURVEYORS. 


OFFICE DRAWING MATERIALS in large variety. 
Catalogue on application, 


265 STATE STREET, 127 Fulton St., NEW YORK. 


Q. & C. CO. Q. & C. CO. 


Ge New York. 


LATES 


TES 


Marion Steam Shovel fo. 


MANUFACTURERS OF 
Barnhart’s Steam Shovel, Dredges, Ditching 
Dredges, Railroad Ditchers, Wreckers, 
Ballast Unloaders, Ete, 


Our Steam Shovels are largely used by all railroads, and by contractors, 
brick manufacturers, and in the excavation of iron ore, handling stock ore, 
stripping coal fields ‘and stone quarries and are a most desirable machine for 
any use where excavating machinery can be used. All of our machines are 
guaranteed fully up to representations, otherwise may be returned at our ex- 


pense. For illustrated catalogue, photographs and any furthez information 
desired, address, 


The Marion Steam Shovel Co., - 607 W. Center St., Marion, 0. 


Olk SUPPLY COMPANY 


OWNERS OF THE 


Ela Iron Works, Continental Tube Works, 


And Six Other Manufactories Making® 


Wrought Iron Steam, Line and Drive Pipe, 


TUBING, CASING, BOILERS, ENGINES, DRILLING RIGS, TOOLS, ROPE, 


And all other appliances necessary for drilling Oil, Gas 
and Water ARTESIAN WELLS, 


PITTSBURGH, OIL CITY AND BRADFORD, PA. 


ALSO 
32 Cortlandt Street, New York City. 
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IN GUILD & GARRISON, 


Kent Ave. cor. South 10th Street. 


or E, 23d Street Ferry BROOKLYN, N. Y, 


STEAM PUMPS. VACUUM APPARATUS. 
VACUUM PUMPS. 


CONDENSERS. 
FILTER-PRESS PUMPS. 


AMMONIA PUMPS. 
ORY AIR COMPRESSORS. ACID BLOWERS, Ere.. 


FISHKILL LANDING ‘tae 
CACHITE CO. 


~ 


HIGH ECONOMY. NOISELESS OPERATION. CLOSE REGULATION. 


Steam Dredges:& Shovels. 


For HARBOR and RIVER WORK and CANALS, 


STEAM 
DRAINAGE, IRRIGATION, LAND RECLAMATION. 


DREDCES 


STEAM 
SHOVELS 


BUCYRUS STEAM SHOVEL AND DREDGE CO. 


BUCYRUS, OHIO. 


For ENGINEERS, CONTRACTORS, RAILROADS, 
HIGHWAYS, BRICK YARDS, QUARRIES. 
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CHAS. B. HARDICK’S 
Niagara $team Pumps 


New York Office: 
34 DET 


FOUNDRY AND WORKS: 
PLYMOUTH STREET, BROOKLYN, N. Y. 
. se 


COMPACTNESS, - DURABILITY - AND EFFICIENCY 


these Pumps are Unequaled, and we Guarantee 
’ them to Cause Less Trouble and Expense, 
and to Last Longer than any other Pump on the Market 


THE DEANE GEHOLYOKE - - 
- - STEAM PUMPS 


For every Service. 


POWER PUMPS. WATER WORKS ENGINES. 


For Illustrated Catalogue Write 


_4 Deane Steam Pump Co. 


HOLYOKE, MASS. 


ESTABLISHED 


72 Cortlandt 226 Lake 8t., 49 No. 7th 
NEW YORK. CHICAGO. PHILA, 


64 Oliver St, 9 So, 4th St, 1710 Blake 8t., 
BOSTON. ST.LOUIS. DENVER. 


WL CONDENSER & ENGINEERING CO. 


S2 & Ot Liberty Street, 
NEW YORK. 


Proprietors and Manufacturers of 
WHEELER’S IMPROVED PATENT 


® Surface Condenser, 


AIR CIRCULATING P For ELECTRIC LIGHT AND POWER STATIONS, MILLS, MINES 

ks AND ICE MAKING PLANTS. 


Condensers and Pumps .':, Marine and Stationary Service, 


a 
"1862. 
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Pumping Engines 


FOR WATER WORKS FOR CITIES AND VILLAGES. 


Send for Illustrated Descriptive Catalogue. 


THE HOLLY MANUFACTURING C0. 


ORT, - - WN. “=e 


WORTHINGTON 
HIGH DUTY PUMPING i ENGINE 


COMPOUND OR TRIPLE EXPANSION 
VERTICAL OR HORIZONTAL 


Duty obtained 110,000,000 


“HENRY R. WORTHINGTON 
LONDON NEW YORK | =. _ PARIS 


ALE. 
bu 


LIN 


ADAPTED 
+| FOR ALL 


tf oh Duty 


2 


(@AMERON STEAMPUMP 
parle, 

a ty VALVE GEAR. STEAME. PUMP WorKs-( | a 
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BUILDERS bayron, 
SYEAM Pumps, "2 UBERTY ST. 


PUMPING MACHINERY, “New York: 


Every Possible Seavice.p Oty, 


THE 


The Gordon Steam Pump Co. 


HAMILTON, OHIO, U.S.A. 
BUILDERS OF 


STEAM PUMPING MACHINERY 


FOR ANY SERVICE. 


BOILER FEED PUMPS, FIRE PUMPS, ELEVATOR PUMPS, 
WATER WORKS AND SEWERAGE PUMPING MACHINERY. 


Correspondence Solicited. 


BRANCH OFFICES: 


NEW YORK, 136 Liberty St. 

PHILADELPHIA, 705 Arch 8t, 

PITTSBURGH, 410 Lewis Block. | 

QHIOAGO, Phenix Building. 

ST, LOUIS, 703 Market St. ZZ 

YLEVELAND 146 Water St. 


LONDON, ENGLAND, 
‘Hayward Tyler & Oo, 


Established in 1831, Capital, $2,000,000, 


Washburn & Moen Mnfg. fo. 


Worcester, “ass. New York City. Chicago. San Franciseo, 


MAKERS OF IRON AND STEEL, 


Every Variety of WwW j Fe E for All Purposes. 


COPPER WIRE FOR ELECTRICAL PURPOSES. 


Galvanized Iron and Steel Telegraph and 
Telephone Wire, 
GLIDDEN PATENT STEEL BARB WIRE. 


Watch and Clock Main Springs. Patent Steel Wire Bale 
Ties, Pump Chain. 


WIRE ROPE AND CABLE. 
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The Edward P. Allis Company, 


MILWAUKEE, WIS. 


SOLE BUILDERS 0F———- 
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> Reynolds’ Triple Expansion Pumping Engines te 


DESIGNED FOR HIGH‘DUTY AND ANY KIND OF SERVICE. 
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CONSOLIDATED 


OWNING CHICACO, 
ALBANY, N. Y., McElroy, Sewall, Westinghouse 200 PHENIX BLDG. 
936 BROADWAY. and other Patents. CANADA, 


NEW YORK CITY, ii 
115 on Application, 


Special Appliances Commingler, Drum, 


d Extra Strong Fitti f 
and Extra rong ittings o Direct Steam 
Every Kind. 


AUTOMATIC CONTROL OF HEAT. Systems. 


CAR-HEATING CO. 


Steam Couplers 
AND 


Fire Proof Heaters. 


Geo. WesTInGHousR, JR., Pres. T. W. Wetsu, Supt. Joun CaLpwe_t, Treas. 
W. W. Carp, Secretary. H. Westincuouse, Gen, Man. 


The Westinghouse Air Brake Co. 


PITTSBURGH, PA., U. S. A., 


MANUFACTURERS OF THE 


Westinghouse Flutomatic Brake. 


The WESTINGHOUSE AUTOMATIC BRAKE is now in use on 24,000 engines and 
325,000 cars. This includes (with plain brakes) 232,000 freight cars, which is about 23 
PER OENT. of the Entire Freight Car Equipment of this country, and about 80 per cent. 
of these are engaged in interstate traffic, affording an opportunity of controlling the 
speed of trains by their use on railways over which they may pass. Orders have been 
received for 173,000 of the Improved Quick-Action Brakes since December, 1887. 

The best results are obtained in freight train braking from having all the cars in a 
train fitted with power brakes, but several years’ experience has proven conclusively that 
brakes can be successfully and profitably used on freight trains where but a portion of the 
cars are so equipped. 


Pullman Building, CEIICAGO. 


Electric + Railway + Supplies 


——EXCLUSIVELY.—— 


Everything for Complete Equipment and Maintenance of 
Electric Roads of all Systems. 


Catalogues and Information Furnished. W. R. MASON, General Manager. 
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AIR BRAKES. 


Ms NEW YORK AIR BRAKE CO. has 

taken more orders for Car Brakes in the 
past six months than the Westinghouse Co. 
received in the first three years after bringing 
out their freight car brakes. 

The Air Pumps made by The New York 
Air Brake Co. are the most Economical Pumps 
for compressing air in existence. 

Catalogues describing the different forms 
of brakes for cars and locomotives made by 


this Company will be furnished on application. 


The New York Air Brake Company 


115 BROADWAY, 


New York. 


ROYAL C. VILAS, President. 

CHARLES A. STARBUCK, Vice-President. 
JOHN THOMPSON, Treasurer. 

ALBERT P, MASSEY, Mechanical Engineer 
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BROWNELL CAR COMPANY, 


STREET ESTABLISHED 1858. WIOTOR 
CARS. ST. LOUIS. TRUCKS. 


Cost of Maintenance more Important than Interest. 
BEST QUALITY. NEWEST DESIGNS. 


Write for Illustrations, Prices, 


BROWNELL’S “ACCELERATOR.’’—THE IDEAL CAR. ¢ 


Ah Abd, Ad, AD, AD AD, AD AD, A, A, 4A A, 4, A 4 


A, 4, A 
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JAMES IRVINE, President, WM. V. CAROLIN, Sec’y & Treas. 


New York Equipment Company, 


RAILWAY EQUIPMENT. 


New and Second-hand, Standard or Narrow Cauge, 


for Cash, or on the Car Trust Plan. 


15 WALL STREET, 


@. B. F. COOPER, NEW YORK. 


Street Rail ways, Attention! 


FOR STREET 
THE ONLY N ALARMS. 
ELECTRIC PERFECTION ITSELF, 


ABSOLVTE ADIVUSIMENT SGSUARANTEED. 
MFG. UNDER PATENTS BY 


Have the best when it can be J JONES & SON 

obtained for the same price GENERAL ELECTRICAL SUPPLIES, 
that an inferior article costs. 39 Vesey STREET, NEW YORK. 
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SPECIAL 
NOTICE |! > 


Two Handsome Photo-Engraved Display Sheets, Entitled 


“Recent Improvements in Air Compressors.” 
“Recent Improvements in Rock Drills.” 


Mailed free to any one who will cut out this advertisement and mail it to us 
with his name and address. 


«+ The Ingersoll-Sergeant 3 
Drill Company, 


10 PARK PLACE, - NEW YORK. 


114a Queen Victoria St., London, E. C. England; 100-104 W. Washington St,, Chicago, IIl.; 203 St. James St., Mon- 
1a Queen 201-203 Congress St., Boston, Mass.; 610 N. Fourth St., St. Louis, Mo.; 26 S. Water St., Clev eland, oO. 


Patent Magnetic Metal Separator 


FOR SEPARATING 


Iron Turnings, Fillings, Etc,, from Brass, 

Composition. It is also used in Removing Iron 

from Emery, and from Ground Rubber, or Ores, 

or any other Material which has Iron or 
Steel in it. 


Send for description and list of users. =[~7— 


PEN WORKS AT STEFLTON FROCS 


ES WFASTEN ANGLES & BARS FIXTURES &c&c 

BOILER For Tracks of ALL Sorts, in 

GENERAL AND FINANCIAL OFFICES, 208 SOUTH 4th STREET, PHILADELPHIA, PA. 
SUPERINTENDENT'S OFFICES, STEELTON, PENNA. 

NEW YORK SALES OFFICE, No, 2 Wall Street, STEPHEN W, BALDWIN, SALES AGENT. 

BOSTON SALES OFFICE, No. 70 Kilby Street CHARLES $. CLARK, SALES AGENT, 
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THE SULLIVAN 
FOR PROSPECTING MINERAL LANDS. 


The DIAMOND DRILL is invaluable for the preliminary testing 
or later development of mineral property. It bores to any depth at any 
angle, starting from the surface or in a shaft or drift, and re- 
moves a solid core or section showing the location, thickness and 
quality of the mineral, and the nature of the rock overlying it. 


THE QUICKEST, CHEAPEST & BEST METHOD OF PROSPECTING. 
THE MOST ACCURATE & RELIABLE RESULTS. 


Diamond Drills operated by Hand or Horse Power, Steam, Compressed Air or 
ELECTRICITY. 

GENERAL QUARRYING MACHINERY—Channelin and 
Gadding Machines, Hoisting Engines, Derricks, Rock Drills, Ete. 
COA! MINING MACHINERY-—Pit Cars, Cages, Coal Cutters, 
Drills, Air Compressors, Etc 


THE STANLEY ENTRY DRIVING MACHINE, _THE MITCHELL COAI. TIPPLE 
Contractors for Prospecting Mineral Lands with the Diamond Core Drill, 


Chicago.” SULLIVAN Machinery Go, Clinton se. 


SUCCESSORS TO DIAMOND PROSPECTING COMPANY. 


GATES ROCK and 
ORE BREAKER, 
| 


“Ta For Macadam, R. R. Ballast, 
Cranolithic, Concrete, Ores. 
CAPACITY Up To 200 Tons PER Hour. 
OVER 2,000 IN USE. 
Improved Mining Machinery. 


Catalogues and full information on application. 


CATES IRON WORKS, 


50 S. Clinton St., A Chicago, lil. 


For the reduction to fine powder 
of cement rock, fertilizers, ores and 
other substances, no machine equals in 
efficiency, durability and economy the 
Frisbee-Lucop Mill. Proved by seven 
years’ continuous use. Mills on exhi- 
bition in this city, Office, 145 Broad- 
way, New York. 


GENERAL MACHINERY, 


Quartz Mills, Hoisting Engines, Miners’ Prospecting 
Engines, Safety Cages, Mining Cars, Etc. 

Plans and Estimates for Machinery of First-Class Stamp Mills, Batteries 
Amalgamating Pans, Settlers, Furnaces, Revolving ~~. Kilns, Retorts, Clean-up 
Pans, Engines, Boilers, and Rock Breakers, Shafting, Pulleys, and Gearing. 

During the past three years we have furnished the Machinery for many of the largest Gold 
and Silver Quartz Mills in the West. Our Hoisting Engines are in use at over 100 Silver Mines 
> pont age ‘and Goal Mines in Ohio. We also manufacture first-class Portable Engines and 

awmilis. 


Branch GRIFFITH & WEDGE danesville 0 
CROWN SMELTING 


CHESTER, PA. 

CROWN BRONZE, BRASS & COMPOSITION CASTINGS. 
Manufacturers of PHOSPHOR BRONZE TO PENNSYLVANIA 
RAIL ROAD SPECIFICATIONS. 

v AL BEARINGS. 
RY AND MARINE CASTINGS. 
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STURTEVANT MILL 


FOR REDUCING 


Ores, Phosphate Rock, Cement 


AND ALL HARD AND REFRACTORY MATERIAL. 
CRUSHER AND PULVERIZER COMBINED. 


This Mill is no experiment. Many in successful operation, and endorsed by the most prominent 
engineers and users of grinding machinery. Grinds from one to twenty tons per hour according 
to fineness. Single machines can be shown in daily operation grinding twenty tons per hour 
magnetic iron ore ; one hundred barrels per hour cement, and six to eight tons per hour phosphate 
rock to pass a sixty mesh sieve, at a cost far below any known process. Wear reduced to a mini- 
mum. Machines running daily for several years practically as good as new. Wearing parts 


renewed at slight cost. 
SOLE MANUFACTURERS OF PATENT 


Rock Emery 
Mill Stones. 


Superior tc the best French 
Burr-Stones. 


Require little Dressing, and much more Durable. Will fit any Burr-Mill Frame. 


Send for Circulars and Testimonials and mention Engineering. 


STURTEVANT MILL COMPANY, 
88 MASON BUILDING, 
70 Kilby Street, - BOSTON, MASS., U. S. A. 
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THE OHIO PIPE CO. 


———COLUMBUS, OHIO. 
CAST IRON PIPE OF ALL KINDS. 
LOCOMOTIVE AND CAR CASTINGS. 
WRITE 


THE ADDYSTON PIPE & STEEIt 60. 


CINCINNATI, - = OHIO, 


WHEN YOU REQUIRE 


CAST IRON HUB 3 OR FLANGE PIPE, 
HEAVY MACHINERY from your own Designs, 


LaRGE KETTLES, STILLS, OR OTHER HEAVY CASTINGS. 


JENKINS BROS.’ VALVES. 

very valve tested and warranted, all parts interchangeable, 
Nothing but best Steam Metal used in the manufacture. 

eyed Stuffing Box and Disc Removing Lock Nut 

s used only in the Jenkins Bros.’ Valves. 

one are genuine unless stamped with ‘‘ Trade Mark.” 
S$ hould you order INSIST on having Jenkins Bros.’ Valves, 


71 John Street, New York, 31 & 33 Canal Street, Cucaco. 
21 North Fitth Street, PHILADELPHIA, 105 Milk Street. Boston 


WANTED. 


ENCINEERS AND STEAM USERS 


TO SEND FOR 
Our NEw CaATALocuE J} ofr STEAM SPECIALTIES 


FOR 1892. JUST OUT. FREE TO ALL. 
CONTAINING 


USEFUL TABLE OF PRESSURE TEMPERATURE AND VOLUME 
OF STEAM. 


ALBANY STEAM TRAP CO., ALBANY, N. Y. 


SPRINGS, ROLLS, VALVES, NEWT (N RUBBER STORACE BATTERY CELLS. 
Factory: NEWTON UPPER FALLS. Office: 116 BEDFORD ST., BOSTON, MASS. 
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R. D. WOOD & CQO. 


400 Chestnut Street, Philadelphia, Pa. 


CONSTRUCTORS OF 


GAS AND WATER WORKS. 


Manufacturers of ail kinds and sizes of 


CAST IRON PIPE. 


FREEMAN'S VALVE INDICATOR POSTS. 
EDDY VALVES, LAMP POSTS, Etc. 
TURBINES AND WATER POWER PUMPS. 
GAS HOLDERS anp GAS MACHINERY. 


HYDRAULIC CRANES, PRESSES, LIFTS, Etc. 


+e 


HYDRAULIC TRAVELING CRANES. 


Mathews’ Single and Double Valve Fire Hydrants. 


Foundvies MILLVILLE, N. J. 


and Works; "| FLORENCE, N. J. 
( CAMDEN, N. J. 


Chemical and Sugar House Work, 
Loam Castings, 
Heavy Special Machinery, 


General Castings. 
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A BRASS COIL HEATER 
Delivering Water to the Boilers at 212° 
Fahrenheit. 


a a 600,000 HORSE POWER NOW IN USE.‘ 


AND 500 HEATERS SOLD IN 1891. 


INLET 


The National Pipe Bending Go., 98 River St., Hew 
THE NEW. AMERICAN TURBINE 


High efficiency at all 


stages of gate; steadi- 
ness of motion and easy 


working gate. 


Send. for Descriptive Catalogue. 


THE DAYTON GLOBE IRON WORKS CoO. 
DAYTON, OHIO, U.S. A. 


JOHN SOUTHER & CO., BOSTON. 


Gravel and Hard Pan 


EXCAVATOR. 


Y To Whom it May Concern: 


I hereby certify that I have used the Otis patent improved 
Steam Excavators the past twent ree, in all kinds o earth 
excavations, and believe it to be the best dry land excavator ig 
use, and the only one that will work successfully in hard pan ma- 


terial. I have excavated and put into cars five million yards under 
one contract for making land in Boston; with two of these 
I loaded from seventy to eighty 
mont 


CO. 


«___MANUFACTURERS OF ——9 


Dredges, Excavators, 
and Ditching Machines. 


SOLE PATENTEES OF 


COMBINATION DREDGEs. 
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CURTIS & CURTIS, 
27 Garden St., Bridgeport, Conn. WARREN FILTER 


Renders the most Turbid or Roily Water 


—Pipe Cutting and— CLEAR and COLORLESS. 


Threading Machines. Particularly adapted to the large requirements of 
CITIES, PAPER MILLS, Ete. 


THE CURTIS PIPE THREADING 


ATTACHMENT FOR LATHES. OPERATES BY GRAVITY. NO PRESSURE USED. 


— BUILT BY— 
No, 344, P Ratchet Drill 
“Ratchet die stocks MANUF" G0. 
__ Rance 24-6".. And Malleable Iron Pipe Vises. | 220 Devonshire Street, - BOSTON, MASS. 


THE 
BUNNELL 
FPEED-WATER §f “CLEAN AS A WHISTLE.” 


FILTER. 
The Bunnell Feed = Water Filter 


and Process will positively furnish steam boilers 


with feed water that is absolutely free from scale 
and mud-producing substances, and thus literally keep 
boilers “clean as a whistle.” 

We are prepared to contract for the erection of 
our apparatus under the strongest and longest guar- 
antee ever given. Circulars upon application and 
correspondence solicited. 


BRADLEY COMPANY, 


SYRACUSE, N. Y. 
HAVE YOU EVER HEARD OF 


64 6 6 64.46 


PAT SEP 22 7+ 


Ae. THE WONDERFUL FORSTNER AUCER BIT ? 


If not, it will pay you to send for a sample 4.8 bit and price-list. Sent on receipt of 55cents. It will bore Round, Ov a 
and Square Holes, and cannot be —— for fine carpentry, cabinet or pattern work. Discount to dealers on application. 
For Sale by all Fiardware Dealers. 
THE BRIDGEPORT GUN IMPLEMENT co., Depot for Sales, 317 Broadway, New York. 


PERFECT STEEL CASTINGS 
FIGREAT STRENGTH, PRATT & LETCHWORTH, 


OUR SPECIALTY. BUFFALO, N. Y. 


HEMATITE MALLEABLE IRON CASTINGS 
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SEND FOR CIRCULARS. 


Mm 258, Gay St., 


IMPROVED 


WATER TUBE SAFETY BOILER, 


SAFETY, ECONOMY and DURABILITY. 


MANUFACTURED BY 


CAMPBELL & ZELL CO. 


IRON FOUNDERS AND ENGINEERS, 
BALTIMORE, MD, 


BRANCH OFFICES: 
Room 438, The Kookery, Chicago, llls—W A. Ross, Manager, 


MOODY & CO., 39 Hartford St., Boston, Mass., New England Ag'ts, 
Penn Ave. ball 2d St., Pittsburgh, Penn.—J. W. Porter & Co., > Ad 


HARRISON BOILER WORKS. 


Absolute Safety from Destructive Ex- 
plosion—Highest Attainable Economy of 
Fuel—Rapid Generation of Dry or Supers 
heated Steam—Durability—Low Cost of 
Maintenance—Ease of Transportation 
and General Efficiency are among the 
advantages possessed by the ‘* Wharton- 
Harrison ’’ form of boiler, 


Established in 1863, these boilers have 
been thoroughly tested and their merits 
proven by overtwenty-five years practical 
work, 

Send for Descriptive Pamphlet—Draw- 
ings, Specifications, and Estimates prompt- 
ly furnished for any amourt of power 
from 4 H. P. to the lar.est batteries. 

Correspondence solicited 


Works and Main Office, GERMANTOWN JUNCTION, PHILADELPHIA, PENNA 
NEW YORK, N. ¥., 41 Dey Street. CHICAGO, ILL., 187 La Salle Street. ATLANTA, GA., 9 No. Pryor Street 


Garlock 


Weespecially invite the attention of parties in need of a High 


~ Grade Packing tothe various articles which we manufacture, 
The Elastic Ring, Sectional, Spiraland —_ ialWater a kings. Willnot melt or blow out, Tested 


to stand intense heat, Economical, Reliable and een. Engineers order our Special Water 


Packing which we guarantee to please you. 


Beware of imitations. Correspondence solicited. 


Main Offices: Palmyra, N.Y. The G ARLOGK P AGKING C0 New York, 194 Water 8t. Chicago, 94 Franklin St. 


Rome, Ga. Omaha, Neb. 


Phila,, 22-24 N. 4th Pittsburgh, 64-6 Ave. 


WWM. BARAGWANATH ano SON. 
| 
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SONG OF THE PULSOMETER. 


By CAPT. JACK CRAWFORD, 
“THE POET SCOUT.” 


The ‘‘ Pul-so-ME-ter’’ Pump. 


[As TOLD BY A FAR WEST RANCHMAN BEFORE THE RECENT IRRIGATION CONVENTION IN NEW 


MEXICO, IN FAVOR OF PUMPS VS, LONG MUDDY DITCHES. ] 
Copyrighted 1892, by Pulsometer Steam Pump Co. 


I seed a gapin’ crowd one day, 
A standin’ by the Rio Grande, 
An’ gazin’ in a earnest way 
At somethin’ restin’ on the sand, 
An’ think says I some feiler’s caught 
A fish 0’ more than common size, 
An’, bankin’ on that na’chul thought, 
I went to hear the usual lies. 


I seed Big Frank an’ Curly Bill, 
An’ rancher Moore from Soledad, 
An’ Greaser Pete, an’ Broncho Phil, 
An’ ol’ Mike Bilson’s stepboy Thad, 
An’ w’en them fellers amble out 
To buck agin each other's lies, 
The way they chaw their cuds an’ spout 
’D make you water at the eyes. 


But w’en I elbowed through the ring, 
I found it wa’nt no fish at all, 
But jes’ a funny lookin’ thing 
A standin’ thar’ ’bout three feet tall. 
’T was taper-necked, an’ somethin’ like 
Two bottles clus together stuck ; 
T ses, ses I, to Denver Ike: 
** W’at ar’ the racket you have struck ?” 


Then Ike he give his pants a hitch, 
An’ sed: * By lookin’ over thar’ 
You'll see a irrigatin’ ditch 
J'ined by a pipe to this thing ’yar. 
A six-inch pipe perambulates 
Atween the two along the sand ; 
That other pipe that this un mates, 
Ar’ stuck into the Rio Grande. 


** This little narrer iron pipe 
Runs to that b’iler, an’ the man 


Ses soon as steam ar’ good an’ ripe, 
Hell’s fat 'Il pop out o’ the pan. 

He says he’ll bet the funny thing 
Agin a ragged woolen shirt, 

That w’en it strikes the proper swing, 
’ Twill beat a cloudburst on the squirt. 


” 


Fust thing we knowed we heerd a hiss, 
An’ then some sort o’ little clicks, 
As regular, and soundin’ jes’ 
As Andy Martin’s big clock ticks, 
An’ right into the ditch, I swar’, 
That cussed little baby pump, 
Jes’ made us think the river war’ 
A comin’ that way on the jump. 


Us fellers whooped an’ yelled an’ cheered, 
An’ doubtful onbelievers caved, 
An’ in the jamboree I heerd 
Jedge Baldwin say, ‘‘ The country’s saved.. 
These desert lands we allus thought 
Not wuth the wind that o’er em blows, 
Will be a heavenly garden spot, 
An’ made to blossom as the rose! 


‘* The only trouble in the past 
Has been to find a perfect way 
To irrigate ’em an’ at last 
We see the dawnin’ o’ the day !"” 
Jedge Baldwin's speeches allus teemed 
With lofty words, but w'at he said 
About the patent squirter seemed 
To biff the nail right on the head. 


Me an’ my wife had fixed a scheme 
To pack an’ emigrate back east, 
Because this country didn’t seem 
A proper place for man or beast, 
But w’en I seed that clicker play 
I sought my ‘‘ rancho "’ on the jump, 
An’ shouted: “‘ Jane, right ’yar we stay 
An’ git a pul-so-me-ter pump!” 


I got one jes’ two years ago, 
As others did, an’ now it seems 
That luck ’!] never cease to flow 
In rousin’ pul-so-e-ter streams. 
I’ve paid the hangin’ debts o’ years, 
My credit at the bank is sound, 
An’ Jane she says the thing appears 
To squirt true happiness all ’round. 


Capt. Jack Crawrorp, ** The Poet Scout.” } 


Descriptive Catalogue of the Putsomerer, with Price-List and any desired Particulars furnished on application to» 


THE PULSOMETER STEAM PUMP 60., 


(20 LIBERTY STREET, NEW YORK. 


SOLE OWNERS 
AND MANUFACTURERS, 
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THE LAIDLAW & DUNN 


CINCINNATI, 90.-~~ CHICAGO, ILLS. 


MANUFACTURERS OF 


STEAM PUMPS 


OF EVERY SERVICE. 


Elevator Pumps, 
Fire Pumps, 
Boiler Feed Pumps, 
Brewery Pumps, 
Distillery Pumps. 


SEND FOR CIRCULAR. 


“ 
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THE 


THE SHIPMAN AUTOMATIC STEAM ENGINE. 


Petroleum and Kerosene Oil FUEL. 


1, 2, 4,6 and 8 Horse Power, Single. 
8 and 22 Horse Power, Compound. 


NO SKILLED 
Steam in from 
8 to 10 minutes 


from cold 


ENCINEER. 
= 
Automatic in fuel 
and water 
supply after 


started. 


The most economical, reliable and satisfactory power on the market for,Printers, Farmers, 
Wheelwrights, Blacksmiths, for Creameries, for Elevating Water and small manufacturers. 


SHIPMAN ENGINE CO., 


Send for Catalogue. 


200 SUMMER STREET, BOSTON, MASS. 


THE COOK WELL COMPANY 


CONTRACTORS 
—-FOR— 


WATER WORKS 
AND | 
WATER SUPPLIES 


COOK’S 


SYSTEM OF TUBE WELLS. 


RAILROA DWATER 
SUPPLIES. 


MANUFACTURERS OF 


Cook's Tube 
Well Supplies, 


id 
PATENT BRASS 
TUBE WELL STRAINER. 


703 & 705 St., St. Louis, Mo. 
804 Chamber of Commerce Bldg., Chicago, Iff. 


SEND FOR CATALOGUE. 


A, WYCKOFF & SON, 


No. 109 East Chemung Place, Elmira, N. ¥. 


MANUFACTURERS OF 


PATENT STEAM PIPE CASING 


For Underground Steam Pipes. 


SSS 


Two staves removed to show the lining between the inside 
and outside staves of our Patent Steam Pipe Casing. 


ALSO MANUFACTURERS OF 


WOOD WATER PI 


For Coal and Iron Mines, Coke Works, and General Water: Supply. 


Send for Catalogues and Price Lists. 
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SOUTHWARK 
FOUNDRY AND 
MACHINE CO. 


PHILADELPHIA, PA. 


7 SOLE MAKERS OF 
THE PORTER-ALLEN 
Si AUTOMATIC ENGINE 


SIMPLE COMPOUND 
OR TRIPLE EXPANSION 


ALSO BUILDERS OF 


EVERSING ENGINES 
-—<CHICAGO, No. 863 Rookery.j CENTRIFUGAL PUMPS 


_“S8T. LOUIS, No. 1284 Clark Ave. BOILERS, TANKS, ET@. 


CORLISS 


Their advantages, construction and 


powers made known, on request, by 


WEBSTER, CAMP & LANE MACHINE Co. 
BUILDERS, = AKRON, OHIO, U.S.A. 


The Beckett Foundry & Machine Co. 


=ARLINGTON, NEW JERSEY. 
(30 Minutes from New York via Erie R. RB.) 


HOISTING ENGINES, ROCK CRUSHERS, 


Rolls, Screens and Milling Machinery. 
SASTINCS A SPECIALTY.<— SEND FOR CATALOGUB 


wi 
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ROBERT WETHERILL 


CHESTER, PA. ESTABLISHED 1872. | 
CORLISS ENCINES 
COMPOUND, CONDENSING AND NON-CONDENSING, 
BOILER MAKERS. 


CONTRACTORS FOR POWER PLANTS COMPLETE AND HEAVY MACHINERY 
OF ALL DESCRIPTIONS. 


FRICTION 


BULLOCK MANF'G. CO. CHICAGO. U.S.A. 


AUDUBON MACHINE WORKS, 
31-41 WHITNEY AVE., New Haven, Conn. 


ENGINES MACHINERY 


NEW AND SECOND-HAND. 


Machinery, Heavy and Light, Built to Order, Experimental Work Developed and Perfected, 


CUSTOMERS’ IDEAS AND INTERESTS CAREFULLY PROTECTED. 


DRAWINGS, PATTERNS, CASTINGS, * FORGINGS. 
Superior Facilities for a wide range of work in all Departments. 


— VALVE MANUFACTURING COMPANY, 


Manufacturers of 
Valves and Gates for Water, Gas, Steam, 
Oil, Acid, Ammonia, &c., also Gate 
Fire Hydrants. 


WE MAKE A SPECIALTY OF VALVES FOR SUPERHEATED AND HIGH 
Pressure STEAM, 125 Les. PRESSURE AND Upwarbs. 


General Office and Works, Treasurer's Office, Chicago Office, 
@ INDIAN ORCHARD, 72 KILBY STREET, 24 WEST LAKE ST, 
MASS. BOSTON. 


= 
— 

= 

| _ q 
Fie} 

lle 
PHLINES: 
| A 
| 

| | | 4 
q 
{ 


THE ENGINEERING MAGAZINE. 


AIR anp GAS COMPRESSORS. 


PRESSURES. 


THE NORWALK IRON WORKS CO. 
CIRCULARS. SOUTH NORWALK, CONN. 


163 - 165 L ES 


NEW YORK. Oe 


“0, KELLY CO, SPRNGFELD, 0.0. S.A. 


WORKS 


General Office and Works: HARRISBURG, PA. , U.S.A. 


THE HARRISBURG 


Double-Engine Road-Roller 


Not only a Roller, but a Road-Machine, 


NOT HOW CHEAP, BUT HOW GOOD. 
NOW IN USE IN NEARLY ONE HUNDRED 
CITIES AND TOWNS IN THE = = a 
UNITED STATES. 


W. R. FLEMING @ CO.,: POST ENGINEERING CO., FRANK JOHNSTON, 
Mail and Ex, Build’g, N.Y is80 Summer St., Boston. 24S. 7th St. (Bulld. Ex. ), Phila. 


if 
(OOKE&(O. 

BEST onthe 


ENGINEERING MAGAZINE ad 


FRASER & CHALMERS, 


(INCORPORATED.) 


WORKS AT 


Chicago, Fulton & Union Sts,, 
Erith on Thames, Chicago, llls.,U.S.A. 


CORLISS ENGINES 


Of Superior Construction. 


SLIDE - VALVE - ENGINES. 
Mining Machinery, Boilers 


CABLE AND ELECTRIC 


RAILROAD POWER PLANTS, 


And all kinds of Machinery for the 
Systematic Milling, Smelting and Con- 
centration of Gold, Silver, Copper, Lead 
and Tin Ores. 


= "BLOWING ENGINES, COPPER 


SHAFTINGC AND PULLEYS. 
The + Greatest + Crusher; on: the} Globe! 


The COMET CRUSHER 


Is particularly adapted to crushing Railroad Ballast and Street Macadam, but 
we have designed it with sufficient strength to crush also with ease, Ores, Granite, 
Phosphate, Rock, Corundum, Concrete, Ete. Our machines in many 
instances have been put to the severest possible tests and stood the test nobly. 


WRITE FOR OUR ILLUSTRATED CATALOGUE ON COMET CRUSHERS. 


REFINING PLANTS. 


Manufacture 


PERFORATED SHEET METAL, 


With Round, Square, Oblong Needle Slot, Indented 
Slot and Lip Perforations in lron, Steel, Copper, 
Brass, Zine or other Metal. 


Screens for Stamp Batteries, made of genuine Russia Iron, 
Grizzles for Placer Mining and Screens for the mining of all kinds 
of Ore. Revolving Screens for grain and seed in cylindrical or 

ical form. 
ow glaves and Riddles for Thresher Machines, Corn Shellers and 
Grain Cleaning Machinery, Coal, Stone and Sand Screens, Loco- 
motive Spark Arresters, Malt Kiln Floors and Mill Furnishing. 

Perforated Brass and Copper for gas, oil and vapor stoves, 
water filters, drive well points, car ventilatorsand many other uses. 

Orders filled promptly and in a satisfactory manner. Illus 
trated catalogue sent on application. 

Sectional Machinery for Mule-Back Transportation a Specialty. General Agents for 
BAND DRILLS, KNOWLES & BLAKE PUMPS, ROOT BLOWERS, LEFFEL & PELTON WATER WHEELS, 
Trenton Wire Rope and Tramways, Lidgerwood Hoists, Tyler Wire Cloth, and Chrome Steel Works for 
Stamp Shoes and Dies and other Steel Castings. 


Caste Avoress, VANNER, CHICAGO, Use A BC Cove, FOURTH LONDON EDITION. 


MANUFACTURERS OF 
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Correspondence Solicited. Call for Catalogue B. 


HIGHEST EFFICIENCY and SUPERIOR CONSTRUCTION, 


Non-Condensing, Condensing. Compound, Triple- 
pans or Quadruple Expansion. 


Close Regulation and Best Attainable Econ- 
omy of Fuel and Fuel and Steam. 


THE HOOVEN, CWENS & RENTSCHLER 00., 


___ HAMILTON, OHIO | OHIO U.S.A. 


les 


PERFECT IN DESIGN. ] 
‘CROSBY 
MANSHIP. Bic 


Steam Engine Indicators. 


These instruments are fully entitled to the high reputa- 
tion which they have earned both at home and abroad. 


Mr P.F Willans, in a paper read before the ‘Institution of Civit 
En ineers,”’ London on Non-Condensing Steam Engine Trials, says: 
he indicator diagrams, of which three sets were taken’ each 
hour, were taken in all cases by the Crosby Indicator, and it is not 
too much to say, that without that Indicator such trials would have 
been impossib e. 
“It would be difficult to speak too highly of the working of these 
* beautiful instruments, which preewee perfectly clear and measurable diagrams at the 
speed (400 revs. per min.) at which the majority of these tests have been made.” ~ 


The Crosby Indicator is Manufactured and Sold only by the 


CROSBY STEAM GAGE &-VALVE 00., Boston, Mass. U. 8, A. 


Brancues :-—~NEW YORK, CHICAGO ano LONDON, ENG. 


THE WHITMAN & BARNES M’G CO. Simple, 
Bryant Automatic Economicai, 
Safety Engine. 


One, two, three and five ; { ied The PENBERTHY 
horse Engines fur- 


nished with or without 


jane Governor and Automatic Injector e 


tier. Send for Price Lists and Discounts. 


No Engineer required. Walworth Mfg. Co., 16 Oliver St., Boston. 


No sparks, no ashes or 


‘smoke and no extra in- Donegan & Swift, 11 Murray St., N.Y. 


surance 


Fuel Keroseneor Natura! INJECTOR CO., Mfrs, DETROIT, MICH, 


Ni 
| 
} 
iy 
York. CHICAGO™ 
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Stearns Manufacturing fo. 


OFFICE AND WORKS, ERIE, PA. 


WOODBURY AUTOMATIC. GNGINES. 


SIMPLE OR COMPOUND, 
CONDENSING OR NON-CONDENSING. 


Complete Power Plants for 


_ ELECTRIC LIGHTING, 
STREET RAILWAY 


AND MANUFACTURING PURPOSES. 


( Sr. Louts, M. P. Johnson Mach, Co., 715-717 N. ad St. PHILADELPHIA, 944 Drexel Bldg. 
AGENCIES: { MinNearotts, MINN., T. M. Maguire, 23 Syndicate Block. srancn ) New York, 136 Liberty St. 


orrices; ) Cuicaco, 1120 The Rookery. 
San Francrsco, 29 & 31 Spear St. 


PORTER MANUFACTURING CO., Limited 


SYRACUSE, N. Y. 
Branch Store, 218 Congress-st., Boston, Mass, 


Ballders of Automatic and Plain Slide Valve 


ENGINES 


Portable and Stationary Boilers, 
Stand-pipes for Water Works. 
Only Manufacturers of the 


NEW ECONOMIZER PORTABLE BOILER. 


AGENCIES: 
Pierce & Thomas, 42 Cortlandt St., New York 
City ;L. M. Rumsey Mfg. Co., St. Louis. Mo.; 


Edwards & Haubtman, New Orleans; Parke & 
Lacy, San Francisco, Cal. ; L. H. Prentice Co., 
203 Van Buren St., Chicago, 


THE BUCKEYE AUTOMATIC CUT-OFF ENGINES. 
SLow SPEED, 


~ Medium Speed and High Speed Engines, 


> SIMPLE, COMPOUND AND TRIPLE-EXPANSION ENGINES, 
HIGH-PRESSURE BOILERS. 
Complete Steam Power Plants 
of Highest Attainable Efficiency. 
Address BUCKEYE ENGINE Co., SALEM, O. 


Or SALES AGENTS: 
BUCKEYE ENGINE COMPANY SALES AGENCY, No. 10 Telephone Building, New York. 
A. A. HUNTING, John Hancock Bld’g, Boston, Mass. N. W. ROBINSON, 97 Washington St., Chicago, I 
ROBINSON & CARY COMPANY, St. Paul, Minn. A. L. FISH, No. 61 First St., San Franciso, Cal. 


H. J. McKEOWN, HOISTING ENGINES 32,2072 


: , with improved patent friction 

Machinist and Millwright, drums especially adapted for all classes 
- ork. Single and Louble Drum, 

MANUFACTURER OF f friction and direct 
eared, link motion 


Contractors’ Plant, Stone Hoisting ENGINES. 
j ivi j our, six and eight spool, 
and Pile Driving Engines, se lock clutch, self propel” 
CRABS DERRICK IRONS specialty) ING Engines. 
Double cylinder, ine 

The Record and_Price ee, friction drum 

of this Hoisting Engine BUILDING and PILE DR.VING Engines. . 
need only to be investi- motion. friction geared COAL 
gated to commend it to owerful compound geared Reverse link motion and frict- 
every user. ion geared QUARRY and Haulage Engines. WITH 
OR WITHOUT BOILERS. Any amount of refer. 

196 E. FRONT ST., ence given. ov 
J. S. 

Correspondence Solicited. Cincinnati, O. 20-34 Prospect Street, : Newark, N. J 


‘ 
: 
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PowWER TRANSMISSION MACHINERY, 


SHAFTING, PULLEYS AND HANGERS, 


Machine Moulded and POOLE-LEFFEL TURBINE 
Planed Gearing. WATER-WHEEL, 


able Railway Driving Plants, Hydraulic Dredging Machines, 


MACHINERY OUTFITS FOR MILLs, GRAIN 
ELevaTors, &c. 


FACILITIES FOR THE HEAVIEST CLASS 
OF WORK. 


ROBERT POOLE & SON C0., Baltimore, Md., U. S. A. 
THE LAN ANE & BODLEY C2 


- ALL SIZES. 
SINGLE AND COMPOUND 


Shafting, Hangers, Pulleys, 


Belt Elevators. - Saw Mills, 


SEND FOR CATALOGUE, 


FRICK COMPANY, 
ECLIPSE CORLISS ENGINES, 


40 TO 2,000 H. P., ALL STYLES. 


Send for Illustrated Catalogue. 


(Tandem Compound.) 


ALSO BUILDERS OF 


Electric High-Speed Engines and Ice-Making and Refrigerating Machinery. 


DRY STEAM. |* PRETTY Assertion— 
‘Simpeon's Centrifuge! CHECK VALVE 


SS supplying Clean and Dry Steam IS THE ONLY RELIABLE 


to Engines, Dry-Houses, etc. 


Place Separator as close to engine as ici 
| Pace s the steam taking a spiral Pm) VALVE ON THE MARKET. 


the threads causes the 
A TRIAL WILL PROVE THis. 


water to be thrown by centrifugal force 


against the outer walls, while the dry “ - 
samen goes through the small holes to Supplied by dealers everywhere. 
center of pipe. Steam can enter at A 


or B,as convenience may require ; also THE LUNKENHEIMER BRASS M’F'G Co. 


used in conveying steam long distan- 
ces, for Steam Hammers, Dry yo CINCINNATI, OHIO, U.S. A., 
and for all purposes where Dry 
KEYSTONE ENGINE AND MACHINE WORKS,§| We have a Calalogue of interest to steam users, Mention 
Fifth and Buttonwood Streets, Philadelphia. this Magazine and get one. 


| — 
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No. 3 ADAMS ST., BROOKLYN, N. Y. 


DROP HAMMERS, PRESSES, SHEARS, DIES AND 
SPECIAL MACHINERY. 


‘BLISS’? DOUBLE CRANK PRESS, 
No 63. 


WITH AUTOMATIC FRICTION CLUTCH. 


OwNeERS ALSO OF THE STILES & PARKER PRESS CO. 


53 — 
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BA R NES’ 
New Friction Disk Drill 


FOR LIGHT WORK. 

Has these Great Advantages: The speed 
can be instantly changed from 0 to 1600 
4 without stopping or shifting belts. Power 
applied can be graduated to drive with 
— safety the smallest or largest drills 
within its range—a wonderful economy in 
time and great saving in drill breakage. 


Send for Catalogue. 


j=, 
EY W.F.& JOHN BARNES CO., 
953 RUBY ST., ROCKFORD, ILL. 


WRITE 70 J, WENDELL COLE, Dis't Man'p's, 


For_Detroit Emery-Corundum Wheels and E. W, 
achines. 


For Seller's Tool Grinder and Twist Drill Grinder. 
* “Spiral Forged” Twist Drills. 
“ Copper Etchings” for Machinery Illustration, 


P.0,Box $4,Columbus,0, or F.0,Box 152, Chicago, 


Grinding & Polishing Machinery 


OF EVERY DESCRIPTION. 


No. 3 Universal Grinding Machine. 


New 120 Page Catalogue, No. 10, 
just out. Write. 


DIAMOND MACHINE C0. 
OHICAGO, ILLS. PROVIDENCE, R. L 


MORSE TWIST DRILL & MACHINE CO., New Bedford, Mass. 


Drills for use in Metal or Wood, Reamers, Milling Cutters, Beach Chucks, 


Taps and Dies, Drill Grinding Machines, and Special Tools 


Catalogues on application 


STEVENS PATENT 


DEPTH GAUGE. No. 85 
Price, by mail, 50 Cents. 


Our tools, for fine workmanshi and 
Gnish, have no equal. ° 


Ideal and Leader Sprin Divi. 
and Calipers, Ideal 
Gauges, and Fine Machinists 


J. STEVENS ARMS & TOOL 

CO, P.O. Box 57 1Chicopee Falls, Mass 

EVERY PLANT 

Should be wah 

Pressure Gauge. 


Low in price and guaranteed Send 
for circulars and fac-simile chart. 


THE BRISTOLS’ MFG. 00,, 


Waterbury, Conn. 


THE PRATT & WHITNEY CO. 
HARTFORD, Conn., U. S. A., 


Invite correspondence from all who have use for 
Forging and Finishing Machinery, with Dies, 
Fixtures, Milling Cutters and Gauges, for the 
manufacture, on the American System of Inter- 
changeability of Parts, of Fire Arms, Sewing 
Machines, Bicycles, Typewriters, Electrical Ap- 
paratus, etc., or for Machines and small tools 
for finishing brass in the forms of Gas Fixture 
Joints and Keys, Locomotive Fittings and 
Plumbers’ Goods. 

Ask for Catalogue E. 


P 
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STANLEY ND MATCHING PLANE. S _8tanley’s Universal Hand Beader 
gs For Beading, Reeding, Fluting, or for light Routering. 
: 
mis 
= No.66. Iron Stock, with seven Steel Cutters, $1.00 
= Sold by all Hardware Deal ers. 


SEBASTIAN LATHE CO, 


112 & 114 CULVERT ST., CINCINNATI, O. 
Manufacturers of Foot and Power 


ENCINE 4x0 SPEED LATHES, 


For General Machine and Jobbing Shop, Eleetrical and Experimental Work. 


DEALERS IN MACHINISTS’ TOOLS AND SUPPLIES. 
Catalogue Free. 


Modern Tesign. 
Valuable Features, 


Wood Working Machinery 


OF MODERN DESIGN 


CONSTRUCTED BY 


CINCINNATI, OHIO, U. S. A. 


COMPLETE SHOP EQUIPMENT 
A SPECIALTY. 


CATALOGUES AND ESTIMATES 
FURNISHED. 


CORRESPONDENCE SOLICITED 


WE ARE MANUFACTURING 
STRICTLY 


No, 4—8 Roll Triple D Power Feed Sander 
Fok Drom High Crade Machinery. 


Tool 


.P.BULLARD PROPR, BRIDGEPORT. CONN 


i 
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Length 14 inches Takes Pipe from \ to 1¥% inches 


The Billings & Spencer Co. Hartford, Conn. 


THE BILLINGS PIPE WRENCH 


Faw Drop Forged 
Srom best Tool Steel 


Few Parts 


INTRODUCERS, 


CONSTRUCTORS. 


WORKING MACHINERY 


of every description, 


THE MOST ADVANCED 
IN CONSTRUCTION 
AND INGENUITY, 


Best Workmanship 
Angle of Faws the 
same irrespective of 
the size of pipe taken 


No. 6 MORTISER AND BORER, 


for Heavy Work, 


reverse by hand. 


The Most Perfect ever devised 


Has Automatic Chisel Reverser. 
All Mortisers made by others 


NEW CATALOGUE OF NEARLY 300 
PAGES SENT ON REQUEST. 


«ve National Machinery Co. 


TIFFIN, OHIO. 
SPECIALISTS IN 


BOLT; NUT MACHINERY 


Bolt Cutters. 
Nut Tappers. 


Bolt Headers. 


Upse’ters and Benders. 
Bolt Pointers. 


Nut Machines, etc., etc, 


CATALOGUE SENT ON APPLICATION. 
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Betablishod 1461. THE E. HORTON & SON 00, 
Bee Windsor Locks, Conn., U.S.A. 
THE HORTON LATHE CHUOK 


Chucks for Brass Finishers’ Use, Grinding 

Machines, Milling Machines, Screw Mac 
Upright Drills, Cutting-off Lathes, Drill 
Lathes and for Boring Mills, for Car Wheels 
and other work. 
ALSO THE MOST COMPLETE LIST OF 
Improved Independent Reversible Jaw Chucks in the World. 
Trade Mark: 
“THE HORTON LATHE CHUCK.” 


None Genuine without it. 


BROWN & SHARPE MFG. CO. 


PROVIDENCE, R. I. 


Worm Hobs 


of any size 


with relieved teeth. 


They may be sharpened by grinding without chang- 


ing their form. 


They cut as freely as Milling Cutters. 


PAPER MACHINERY, © 


N.E.COR. LEHIGH AVE, cur-ore 


COUPLING. 


CLUTCH — PAILADELPAIA, DA. 


— 
| 

Gend for Illustrated CataJegue. : 
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Power Punching and Shearing 


Gate Shears. 


= Angle-Iron 
Shears. 


Bar-Iron 
Shears. 


HEAVY SINGLE PUNCH, 


Boiler Punches—Horizontal Punch- 
ing and Bending—Multiple 
Punches, 


GATE SHEAR. 


Automatic Spacing and Punch- 
ing, of all Sizes. 


BELT STAND STEAM DRIVEN. 


Write for Circulars. 


BINED HORIZONTAL PUNCH AND “BENDER, 


THE LONG & ALLSTATTER 


NILES TOOL WORKS, 


FIAMILTOWN, 


NACHINE TOOLS. 


COMPLETE EQUIPMENTS FURNISHED FOR RAILROAD, CAR, 
LOCOMOTIVE AND MACHINE SHOPS. 
LABOR SAVING MACHINERY OF THE MOST 
ADVANCED TYPES. 


NEW YORK, PITTSBURGH, CHICAGO, 
136 & 138 Liberty St. Lewis Block Phonix Bidg, 


> 
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DO we LATHE WORK BY A NEW METHOD 
AND SAVE 50s ON ITs CosT. 


Our Third Edition of 
RAPID LATHE WORK 
explains this. 

SEND FOR !T, FREE. 


SPRINCFIELD, VERMONT, 


U. S. A. 


2x24 Flat Turret Lathe. 


IMPROVED METAL PLANERS. 


Extra Deep Bed. 
Extra Deep Table. 


Double or 
Single Head. 
Extra Quick 
Return to Table. 
Operated from 
Both Sides. 


Power Raising De- 
vice for Cross Rail. 


Massive. 
Powerfal. 
Simple. 


Improved 32 and 36-inch Metal Planer. 


THE LODGE & DAVIS MACHINE TOOL CO. 


Works: Cineinnati, Ohio, 


NEW YORK STORE CHICAGO STORE, CLEVELAND STORE, PITTSBURGH STORE, 
64 Cortlandt St. 68 & 70S. Canal St. 32 S. Water St. Market & Water Sts. 


COMPLETE MACHINE SHOP EQUIPMENTS. 
ESTABLISHED IN 1874.~~“— 


CLEVELAND TWIST DRILL C0 cnr 


* 100 & 102 Reade Street. New York. 


Gold Medal, Paris, 1889, 


WILLIAM JESSOP & SONS, Ld. | | American ome 
W. F. WACNER, Cen’! Manager. 


gi. 
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The Walker Manufacturing Co., 


CONANT&CO. 
BOSTON 


HYDRAULIC SHEAR. 
Builders of Cable Railway Machinery, Power Transmitting Machinery, Machine 
Moulded and Cut Gears of any size a specialty, also Walker’s Patent 

Differential Cable 


Manufacturers of Naylor’s soe Patent Hydraulic Machinery, including Pumps, Accu- 
mulators, Motors, Balance Valves, Cranes; ee emg and Stamping Presses; 
Shearing Machinery, Single and Multiple Punching Machines, Bloom and Billet Shearing 


Plants and Complete Plants for Boiler and Bridge Building. 


— ENGINEERS, FOUNDERS AND MACHINISTS, 4 


CLEVELAND, OHIO, U.S.A. 
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One man can hoist as much as 4 tons.; Holds the load at any = E 


Our LATEST ATTACHMENT allows the load to be = 
LOWERED RAPIDLY and at the same time is under : 
full control and can be stopped at any point. a 


Fuli information cheerfuily furnished by 


The Boston & Lockport Block Co. 


SOLE MANUFACTURERS, 


162. COMMERCIAL STREET, BOSTON, MASS. 


AGENTS: F. Baldwin, 33 South St., New York; H. B. Newhall, 
105 Chambers St., New Y ork; Sere Bronson, St. Louis; H. Besley & 
Co., 175 Lake St. , Chicago; ler & English, 1:06 North Delaware 
Ave., Phils adelphi ae 


“NATIONAL WIRE AND VENTILATOR WORKS.” 


HOWARD & MORSE, 
45 FULTON ST., NEW YORK CITY. 


MANUFACTURERS OF 
Copper, Brass & Iron Wire Cloth, 


Wire-Work, Wire-Feuce, Railing & Guards 


Railing, No. 14. The Blackman Ventilator Wheel or Air Propeller. THE BLACKMAN 


= AIR PROPELLER. 


T B. F. GOODRICH CoO, 


AKRON RUBBER WORKS, AKRON, OHIO. 


MANUFACTURERS OF 


Rubber Belting, Hose, Packing, &c. 


OF THE HIGHEST GRADES. 


Rubber Goods of Every Description 


FOR 


MECHANICAL AND ELECTRICAL PURPOSES. 
SPECIALTIES of all kinds to order. 
GELEBRATED “®HITME ANGHOR” HOSE 
FOR FIRE PROTECTION, 
DRUGGISTS’ AND STATIONERS’ SUNDRIES, 


THE COLUMBIA RUBBER WORKS CO., Selling Agents, 
New York, 65 Reade St. Chicago, 159 Lake St. . 


MATT'S PAT DIFFERENTIAL HOISTS 
= 
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The Hoisting Conveying Machine 


CLEVELAND, OHIO, U.S.A., 


—* MANUFACTURERS AND SOLE PROPRIETORS @-— 


Of the Patents, Applications and Designs under which the Brown Hoisting and Conveying 
Apparatus and the various Tramways for it are built. 


THE BROWN PATENT MOVABLE BRIDGE TRAMWAY HOISTING AND CONVEYING APPAR. 
ATUS FOR THE RAPID HANDLING OF COAL AND ORE AS APPLIED TO 
THE OHIO CO,’S DOCKS, WEST SUPERIOR, WIS. 


Tramway Projection over Vessel, 34 ft. Clear Span of Bridge, 174 ft. Cantilever Extension, 80 ft. 
Height of Bridge at Front. 3614 ft. Total Length, 291 ft. Height of Bridge at Back Pier, 52 ft, 
The back piers of this plant span over two railroad tracks, permitting cars to pass under. 


THE ENTIRE PLANT IS MOVABLE ON TRACKS PARALLEL TO DOCK FRONT. 


NEW AND COMPLETE SYSTEMS FOR HANDLING MATERIALS, 


Cable Tramway System. 
Suspended Beam Tramway Systex*. 


Bridge Tramway System. 

Shed Tramway System, 
Warehouse Tramway System. 
Sewer Tramway Machine System. 


Continuous Elevated Tramway System. 


THE FAYETTE-BROWN PATENT ¢VRNACE HOIST. 


— 
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CABLE RAILWAYS. 


No. 1194, 


Cable Railway and Car, West Point Military Academy, View near the Gas Works, one hundred and twenty- 
five feet higher than the wharf where the car was loaded, 


When the track has to be carried over heavy grades or a crooked track, a Cable Railway is 
especially advantageous. For further particulars write or call on 


C. W. HUNT, 45 Broadway, New York City. 


‘ 
No.£1195, 
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ENGINEERING CO. 
NICETOWN 
PHILA. 
49 DEY ST. 
NEW YORK 


Elevators, Conveyors, Manila Rope Power Transmission Machinery, 
EWART DETACHABLE LINK BELTING, DODGE CHAIN, HOWE CHAIN, ETC. . 


Western Connection, Link-Belt Machinery Co., co CHICAGO, ILL. 


HOME RUBBER 


MANUFACTURERS OF 


THE HIGHEST GRADE OF 


MECHANICAL RUBBER GOODS, 


| TRENTON, N. J. 


\ J. O. STOKES, Treasurer anp GeneRAL MANAGER. 


BELTING, HOSE, PACKING, VALVES, SPRINGS, MATTING, 
PERFORATED MATS, STEP TREADS, 
TUBING, GASKETS. 


our Black Seal,” “White Cross,” “Tiger,” “World.” 


Our “Black Seal,” ‘‘White Cross,” “Tiger” and “World” Brands of Goods are 
acknowledged by all to be absolutely the best grades manufactured. 


STURTEVANT BLOWERS. 


Exhaust Fans. 
Portable Forges. 
Steam Engines. 
STEAM HOT BLAST HEATING APPARATUS, 


SEND FOR CATALOGUES, 


B. F. STURTEVANT CO. 
BOSTON, MASS. 


New York. Chicago. Philadelphia. 
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4 Elevators 


per day is the output of 
OTIS BROTHERS & CO.’S 
Elevator Works. The largest in existence. 


Thousands of OTIS ELEVATORS 
are in 

use in 

all parts 

of the 

world. 

And no accidents have ever occurred. 


OTIS BROTHERS & CO., 
38 Park Row, 


MANUFACTURERS OF 


Elevators operated by any power except hand-power. NEW YORK. 


We beg to inform our friends and the Trade that we are 


making at our works in Philadelphia, 


THE CONTINENTAL TIN PLATE WORKS, 


the following brands of American Tin and Terne Plates. These 
Plates are all made by the Pam Oi Process, and have heavier 


coating than many imported plates now sold. 


EACLE, 


LIBERTY, 
| and Terne Plates. 


CLIMAX, 


We offer these Plates at the price of the sAMe quality, 


finish and coating of any imported or any other Amer- 
ican Plates. They are squared and stamped Plates, 


and are carefully assorted. No wasters in the Boxes. 


SEND FOR SAMPLE BOXES AND PRICES. 


GUMMEY, SPERING & Co. 


PHILADELPHIA. 


N. B.—Prompt shipments and lowest freight 
rates guaranteed. 
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ROOFING TIN 


AT ITS REAL VALUE. 


Our new works are nearing completion, and we will now enter orders for IC 28x20 Roofing Tin at 
per box, in store Philadelphia, of EXACTLY THE SAME QUALITY 


$ ] 0. 7 5 Rnd made by EXACTLY. THESAME PROCESS as the American Roofing 
Plates that we understand are being sold at $11.50 to $12.50 per box. 


N. & G. TAYLOR CO., 

a5 BRANCH STREET, 
Works:—Tasker Street —— Meadow to Swanson, 

Pennsylvania R. 


Baltimore and ‘Ohio R. R. > Switch Connections with each. 
Belt Line. 
Delaware River Wharf at Tasker Street, within 750 feet, 


To Architects, Engineers and Draughtsmen. 


We are the leading supply house in the West. We carry as large and 
as complete a stock as any in the U. S. Our prices are as low as the 
lowest, our goods are second to none. 

We manufacture and guarantee our Blue Print paper to be the best made. 

Send for circular of latest inventions and improvements, also our new 
catalogue No. 2. 

If you are interested write for prices and mention this magazine. 


A. S. ALOE. & CO., 


425 N. BROADWAY, Importers and Manufacturers of Mathematical 
ST. LOUIS. and Engineering Instruments. 


CHARLES H. BRIGHTLY, 
Late of HELLER & BRIGHTLY, 


Mathematical, Engineering and Surveying Instruments. 


Germantown Junction, P. R. R. 16th St. Station, P. & R. KR. R. 
FA. 


Direct Shipping Facilities : 
Phila., July 7, 1892. 


TRADE MARK. 


a THEODORE ALTENEDER & SONS 


INSTRUMENTS 


PHILADELPHIA 


1860 


THE BRANDIS SONS CO., 


Surveying and Engineering Instruments, 
754 to 756 LEXINGTON AVENUE, 
Catalogues sent on application. BROOKL YN, N.Y 


Beds and Desks 

A. H. Andrews & Co. 
Manufacturers, 

216 Wabash Av. CHICAGO. 


480 PEARL PITTSBURGH, Pa. 64 &66 S.CLINTON SI. 
NEW YORA CHICAGO. 


3 6 

: 

A ES 

fo. MANUFACTURER OF 

SEND FOR 

CATALOGUE 

[TOL . HEAT T 

ERS 

CAPITOL HEATER CO. DETROIT: MICH. 

GRESCENT STEEL CO. 


ae MINING SCREENS COAL & ORE 
SHAKING SCREENS. 


oF 
FOR ALL KINCS MACHINERY 


DIXON’SGRAPHITE PAINT 


FOR TIN OR SHINGLE ROOFS AND IRON WORK. Tin roofs well painted have not re- 
IT IS ABSOLUTELY WITHOUT AN EQUAL. quired repainting for 10 to 15 years. 


If you need any paint it will pay you to send for circular. 


JOSEPH DIXON CRUCIBLE CO., Jersey City, N. J. 


Government Contracts, 


and ext ive facil forthe 


wrought inspected for workmanship and stock 


all previous for revolver shootin 


ofeame. 


various governments fer 
The celebrated SMITH & WESSON REVOLVERS are 


ACTION, SAFETY= 
MMERIESS, 
ANOTARGE TY 
IN: 
(ALIBRES 32, 


constructed 
and GUARANTEED. Fort 
durability and —— they are unrivalled. 


‘These arms have broken 


cores for fine work. 


made of malleable 
SON, 


GAS AND GASOLINE 
ENGINES. 


1-3 to 100 
Horse Power. 


Can be used in cities or in country independent 
of gas works or gas machines. 


No Boiler. No Danger. No Engineer. 


OTTO GAS ENGINE WORKS, PHILADELPHIA. 


111 in use at the 
largest new Hay 
depots in the 
world, of N. ¥.C. 
& R. R, 
Co., 33d St. and 
Ave.,N Y., 
and Lowell M. 
Palmer's Docks, 
N. oth and roth 
Sts., Brooklyn,N. 
Y., Constitution 
Wharf and Atlas 
Stores, Boston. 
One Lever Hoists, Lowers 

and Holds Load, 
Mave at PRO VIDENCE, R. |. BY 


VOLNEY W. MASON & CO. 
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0 SPECIAL ATTENTION GIVEN TO a 95 
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ove , Soldiers and Poll S— REP 
The public are warned against /M/7AT7/ONS, which are cast-iron and often sold forthe genuine article, 
If dealer i nuin i will receive and 
SMITH & WESSON, SPRINGFIELD, MASS.. U.S. A. 
WHIP HOIsT. = 
A orto | f 
— 
ANIL} 
33,000 Sold. — LS 


W* have dropped the “*Gilbertson’s Old Method’ brand of roofing 


plates, therefore we now withdraw our guarantee trom same, 
Our reasons are as plain as A,B,C. 


A We could not act in good faith with our customers had we accepted the propositions 
made to us by the maker with a view to equalize the increased cost brought about by the 
advanced duty: 
Numerous complaints and letters received by us from our customers positively assert 
B that the quality of this Brand is not now what it used to be: 
“wa 
New Yor}, 


After careful invertigations we find we can make a much Jefter, and a heavier and 
more even/y-coated plate in our own works in Philadelphia, than we have ever imported : 


Hence, our heaviest coated, guaranteed Roofing Plate will now be the 
“MERCHANT'S OLD METHOD” 


®Y Vours respectfully, MERCHANT & CO. 
Chica So, London. Philadelphia, July 6, 1802. 
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STEEL CEILING | 


KINNEAR & GAGER = FOR 
COLUMBUS, O. 


—stablishead 10602, 


Wri. B. SCAIFE & SONS, Office, 119 First Avenue, Pittsburg, Pa. 


Manufacture and Erect in any part of the United States 


Iron Buildings and Other Structural Iron Work. 
SOLE MANUFACTURERS OF 


Scaife’s Corrugated Iron, either Painted or Galvanized ; Scaife's Range Boilers, Scaife’s Calcum Light Cylinders, Caldwell's Concrete 
fixer, Scaite’s High Pressure Tanks, for holding Liquids or Gases under High Pressure ; Caldwell's Spiral Conveyor, 
for handling Ore, Sz and, etc. Send for Catalogues and Price Lists for any or ‘all of the above. 


Desiens, Specifications and Estimates furnished. 


SANITARY. 


ARCHITECTS AND BUILDERS will do 
well to examine into the merits of our 


“3 They are coated on the inside with the same 
= material as our Celebrated Baths, etc., and 
prevent rust oat queenrran of filth, in addition to adding great strength to the 
iron by being annealed in the process. 


STANDARD MEG. CoO. 
SEND FOR CATALOGUE. — BOX W 1454, PITTSBURGH, PA. 


ARE YOU INTERESTED 


BRICK-MAKING 


You can largely increase your present profits, reduce 
repair bills and lost time attending breakages by using a 
strong, honestly constructed machine. 


We build such a Machine and Guarantee it Fully. 


CORRESPONDENCE SOLICITED, 


THE McLAGON FOUNDRY 
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“New Haven.” - 
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RARITAN HOLLOW AND POROUS BRICK CO. 


MANUFACTURERS OF 
PROOF BUILDING MATERIALS 


In Hollow Hard-Burnt Fire Clay and Porous Terra Cotta. 


BUFF AND MOTTLED FRONT BRICK 


In American, Pompeian and Roman Sizes. 
FIRE BRICK AND TILES of Superior Quality. 
Offices: BROADWAY & 18th ST., NEW YORK CITY. 


PIONEER FIREPROOF CONSTRUCTION CO. 


1545 SO. CLARK STREET, CHICACO. 
MANUFACTURERS AND CONTRACTORS FOR EVERY DESCRIPTION OF 


HOLLOW TILE AND POROUS TERRA-COTTA FOR FIREPROOFING BUILDINGS. 


Contracts taken in all parts of the United States. Send for Illustrated Catalogue and Price List. 


LORILUARD W7ORES co. 


92-94 Liberty Street, New Y 


FIREPROOF BUILDING MATERIALS, 


HARD AND POROUS TERRA-COTTA HOLLOW BLOCKS, 


For Arches, Partitions, Roofs, Ceilings and Furring. 
Superior Harp and StrronGc Front and Common Brick. 


eo 


Roofing Tiles and Terra-Cotta Ornaments. H. H. Fernald, y 
Agent for The New England States, No. 97 Water St , Boston. 
Van Firgproorinc Co. (Albert Von Den Driesch), Agents for 


New York and Vicinity, 92-94 Liberty St. 
___ Gurney F, Coveman, Agent for Philadelphia and Vv icinity, Sibley Building, 1214-1220, Filbert St. 


WROUGHT IRON BRIDGE CO. 
IRON AND STEEL BRIDGES, 


GIRDERS, TURN-TABLES, BUILDINGS AND 
STRUCTURAL WORK. 


Office and Works, - - - CADTON, 
MORSE ELEVATOR WORKS. 


MORSE, WILLIAMS & CO., 


Manufacturers and Builders of 


ELECTRIC, HYDRAULIC, BELT AND HAND POWER 


PASSENGER & FREIGHT ELEVATO RS. 
WORKS: Frankford Ave., Wildey & Shackamaxon Sts. 
OFFICE: 1105 Frankford Avenue, Philadelphia, Pa. 
N L 


BRICK, TILE AND TERRA COTTA MACHINERY. 


pen 10,000 to 100,000 per day. Cutting Tables, 
FULL FACTORY OUTFITS. * + 8 DIFFERENT SIZES. 


Dry Pans, 
Pug Mills, & 
Clay Crushers, 

Re- presses, 

Winding Drums, 

Dump Cars, 
Drying Cars, 
Transfer Cars, 
Elevators, 
—TH E LATEST AN D B EST.—— Screens, Shafting, 
Address, Send for Catalogue. Pulleys, Belting. 


THE FREY-SHECKLER COMPANY, Bucyrus, Ohio, U.S.A. 
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When you go 
to the store to 
central- 
draft lamps, 
look out 
for the dirt 
pocket-all 
have it but 
the ‘‘Pitts- 
burgh.” 
What do you sup- 
pose they have dirt-pockets for? 
The “Pittsburgh”’ hasn’t any. 
We can’t imagine what 
they’re for—they remind us of 
total depravity. What’s that for? 
The “Pittsburgh” Lamp is an 
angeloflight—imaginean angel 
of light with a dirt-pocket! 
Angels of light are easy to 
manage, too; we never saw 
one the least bit cantankerous. 
We have a primer that fixes 


the dirt-pocket business. 
Pittsburgh, Pa. PITTSBURGH BRAgs Co. 


118 DEPOT ST., SALEM, OHIO. 


Manufacturer of 


flalvanized [ron fornices 


SHEET METAL STATUARY, 
FINIALS, ORNASIENTS, Etc. 
Correspondence Solicited, 


SATISFACTION GUARANTEED. 


Catalogue mailed to Architects and the Trade on 
application. 


J. T. WAGNER, sales Agent, 


108 CHAMBERS ST.. NEW YORK. 


ECONOMY 


Hot Water Heater 
FOR LOW PRESSURE HEATING. 


Address for Catalogues, 


J, F PEASE FURNACE 00.,, SYRACUSE. 

75 Union St., Boston, 205 Water St., New Yorke 
Pittsburg Heating Co.,100Water St., Pittsbure, 
Geo. D, Hoffman, 82 Lake St., Chicago. 
Faith, Belson & Co., 207 Market St., Phila., Pa. 
Chas, A.Ball, Heating Eng’r, Washington, D.C, 


JEFFREY 


W.H. MULLINS, CHAIN BELTING. 


ALSO 


Malleable, Steel, Wrought and Special 


CHAINS, 
Elevators, Conveyors and Drive Belts, &c. 


For handling material in bulk or package. 


SEND FOR REDUCED PRICE LIST. 


THE JEFFREY M’F’G CO., 
Columbus, Ohio. 


CHICAGO BRANCH: NEW YORK BRANCH: 
48 South Canal St. 15 Cortlandt St, 


Also manufacturers of The Jeffrey Coa] 
Machines and Power Coal Drills. 
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‘FOR ALL MEN 


Seven ages of meu cy-$ 
+ cle— Few too old, few: 
too young—all the world! 
twill cycle next year—! 
better begin this year 
tof course you'll ride the: 


Columbia. 4 


Finest cycling catalogue in the world, f 
136 Liberty St., New York. 30 Oliver St., Boston. at Columbia agencies, by mall fur toe ewe. § 
$41 The Rookery, Chicago, 134 E, 6th 8t., St. Paul, ‘Pope Mfg. Co., Boston, New 4 
Heist Building, Kansas City. 506 Commerce St., Phila. ‘ 


D A “STEAM HEATERS, 
HoT WAT ER HEATERS 


SELF -FEEDING SURFACE -BurNING, 
4 SEPARATE CONSTRUCTIONS, 
_AN ASSURED Success EVERYWHERE, 


NY.usa. 
a) 


CHICAGO, 
96 LAKE ST. 


EDDY ELECTRIC moToRs | 
POWER GENERATORS, 


The Simplast, Most Efficient and Most Thoroughly aceemeeal 
Machines in the JMarket. 


The Eddy Electric M’f’g Co. 


WINDSOR, CONN. 


_ NEW YORK 
DUANE ST. 


FOR USE IN 


Hot Water and Steam Pipes, 


Send for Catalogue Section 26. 


STANDARD THERMOMETER 
PEABODY, MASS. 
Room 413, 18 Cordandt Street 


Range 50 to 250 Degrees Fahrenheit. Room 422, John Hancock Building 
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Mention this Magazine when you write. 


AMERICAN RADIATORS 


5 STYLE S. 


ARTISTIC, 
MODERIM, & 
ORNATE, 


RADLATOR 


111 & 113 Lake Street, 
CHICAGO, ILL. 


NEW YORK. BOSTON. MINNEAPOLIS. 
bs 92CentreSt, 44OliverSt. 324 North First st 
ST. PAUL. 


Nat'l German American Bank Bldg. 
WATIOWAL. FPACTORIES.—Detroit and Buffalo. 


m STEAM HEATERS. 


PORTABLE AND BRICK SET. 

Large surface exposed to direct action of fire. 
Very deep fire pot, ensuring warm house night and 
day. 

Made in three parts, joined by threads, without 
packing. 

CIRCULARS ON APPLICATION. i 


W. C. MOWRY, NORWICH, CONN, 
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UR BUSINESS the 
manufacturing of heating ap- La 
paratus. Our experience of nearly 
fifty years is at your service. If in- 
terested, and you _ will indicate 
method of heating desired, we will 


send you illustrated catalogue. 


We manufacture 


66 ” 
BOYNTON 
FURNACES, 
HEATERS, 
STEAM HEATERS, 


RANGES, ETC. 


For sale by best dealers 


all over the United States. 


THE BOYNTON FURNACE CO., 


195 and 197 Lake Street, 207, 209 and 211 Water St. 
CHICAGO. NEW-YORK. 
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Top-Fioor Rent. 


How about that? If tenants up there can’t keep warm in 
winter, out they go—and carry with them the 
If you interest on your money. 
You will never get steam up there comfort- 
iano ably on acold day. The pressure will roast the 
Rent. down-stairs tenants, then they will go; and you 
will also feel the pressure on the coal-bill. 

Old-fashioned heating is expensive. 

People won’t endure freezing and roasting as they used to. 
They can do better now. If you don’t make them comfortable, 
some one else will. 

Steam, to drive an engine, is all right, but for heating pur- 
poses, it is a failure. The attempt to heat a modern tall building 
with it would be ridiculous if it wasn’t so tor- 
menting and so costly. Better 

You can have no steam below ‘212° Fahren- 
heit. Your whole building is “out in the cold” 
until that point is reached. Then suddenly it Build. 
becomes a question of human sacrifice. How 


not to 


much is the lower floor willing to suffer for the sake of the 

others? it is bad enough in winter; in spring and fall it is 
intolerable. 

A double loss comes on the owner—Tenants go; coal goes. 

No profit in a heating system that either balks or runs away with 

you. No need of that, either. 

Other In the building next door is a steady, even 

, temperature from cellar to roof—a genial glow ; 

Builders friendly and satisfying. The tenants stay. The 

Gain by it. coal bills are small. That is modern heating— 

Flot-water. 


Heat rises: That natural law is interfered with by any hor- 


izontal heating system; something will be lost—some combustion 


i 
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wasted. The only perfect system is built on up-and-down princi- 
ples. Every spark is utilized. That is the Bolton 
They use Detroit Hot-Water Heater. 
It has many other points of superiority over 
any other system for heating large buildings. 
‘as Ideas. It heats the great United States Credit System 
Building at Newark, N. J., one of the tallest 
buildings heated by hot water in the world. Also the immense 
Visitation Convent at St. Louis, with nearly seven hundred feet 
frontage—including the wings; and requiring twenty-seven thou- 
sand feet of radiation—ten carloads of material. 


These immense buildings are the sort that put heating theories 
to a practical test. The Bolton Detroit Heater has shown what 
it can do in actual practice. 


tenants will be asking you for heat; but they Better 
won't thank you to fry them alive. There is fall 

to be thought of; then comes winter; you want than 

a heating system that defies the Weather Clerk’s Steam. 
; severest moods. The time to prepare is xow. 


} 
| 
Hl Within sixty days—if you are a builder— 
| 
| 


The Bolton Heater has been in use several years in the severe 
climate of Canada. Its remarkable success there suggested the 
advisability of introducing it into the United 

Cheaper States in 1887. During 1887-8 it made such a 
good showing that it found a place in a large 
proportion of the better class of houses built in 
Safer. Detroit during the following season, besides re- 
placing other apparatus in many other buildings. 

Its record in this country is a repetition of its Canadian successes, 
\ and it has promptly taken a leading position. We now have 
, hundreds of our boilers in successful operation all over the country. 


and 


Let us send you our little book on “ Heating.” It expounds 
the whole subject. 


DETROIT HEATING AND LIGHTING CO. 
275 Wight St., Detroit, Mich. 
BRANCHES :—New York. Chicago. Boston. St. Louis. Philadelphia. 
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2 THE 
Plaxton Hot-Water Heater 


Public Buildings, Dwellings and Greenhouses, 


Has positive circulation, is the easiest to clean, has longest fire 
travel, is the cheapest and most economical appa- 
ratus on the market. 


Send for Catalogue. 


EUREKA STEAM HEATING CO.,, 


ROCHESTER, N. Y. 


WS 


The best 
For House Warming. 


ADIATORS 


Gurney ** Double Crown,” 


WE present this month our three leaders, They 
embody every improvement and valuable fea- 
ture extant. 

We believe they are unequalled in capacity and 
service by any heaters in the world. 

The 100 and 300 series are designed for heating 
dwellings and buildings of ordinary size, and the 
** Double Crown ” for larger work. 

It will pay any one to send for ‘* How Best to Heat 
Our Homes.”” New edition. Just out. As a work of 
art on housewarming it is unexcelled, and tells about 
the best heating system in the world. 


Gurney Hot Water Heater Co. 
Head Office, 163 Franklin St., Boston, Mass, 
SELLING AGENCIES: 
NewYork City : Johnson & Co., 71 John Street, 


Chicago: Rice, Wheiscre 47 South Canal Street. 
Philadelphia: J. C, F. Trachsel, 246 Arch Street. 


STEAM AND HOT-WATER HEATING APPARATUS 


For Public Buildings, Residences, ete. 
OUR SPECIALTIES: 
Mercer Boiler, 
The Union Hot-Water Radiator, 
Cold’s Patent Sectional Boiler 
Mill’s Patent Safety Boiler, 
Reed’s Cast Iron Radiators, 
Indirect Pin (adiators. 


Foundry Mass. 137 Centre Street, New York. 


GEND FOR CIRCULARS. 
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You may have Catalogue and estimated cost of apparatus 


complete, ready to light the fire. 


The National Hot-Water Heater Co. 


SOLE MANUFACTURERS. 


BOSTON,  NEW-YORK, CHICAGO, SAN FRANCISCO, DENVER, 


196 Fort Hill Square. 94 Centre Street. 34 Dearborn Street. 405 Market Street. Mining Exchange Building. 
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WILLARD L. CANDEE GEO. T. MANSO 
H. DURANT CHEEVER, | Managers. Gen’! 


(LIMITED.) 


18 Park Row, New York. 


INSULATED WIRES ANO CABLES 


—FOR— 
AERIAL, SUBMARINE AND 
UNDERGROUND USE. 


Sole Manufacturers of 
CANDEE AERIAL WIRES. 
MANSON PROTECTINC- 
TAPE. 
OKONITE WATER-PROOF 
TAPE. 
BRANCHES: Chicago, Philadelphia, Boston, San Francisco, Cincinnati, Louisville, Omaha, 


Minneapolis, St. Louis, Kansas City, London, South America. 


ADAMANTINE SHOES AND DIES 


AND CHROME CAST ST 
"Cams, Tappets, Bosses, Tappets, Bosses, Roll Shells, and Crusher Plates. 


These castings are extensively used in all the Mining States and 
Territories of North and South America. Guaranteed to prove better 
and cheaper than any others. Orders solicited subject to above con- 
ditions. When ordering send sketch with exact dimensions. Send 
for Illustrated Circular. 


CHROME STEEL WORKS, Brooklyn, N. Y. 


STEAM PUMPS. 


FOR ALL SITUATIONS. 
GUARANTEED TO BE THE MOST EFFICIENT, 
ECONOMICAL AND SIMPLEST MADE. 


COMPOUND AND TRIPLE EXPANSION PUMPING ENGINES. 
M. T. DAVIDSON, Manufacturer, 


office and Works: 43-53 "EE: Street, Brooklyn, 
Branches; 77 Liberty Street, New York; 50 Oliver Street, ton. 
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» YOLTMETERS 
fy AMMETERS. 


These instruments are the most ac- 
curate, reliable and sensitive portable 
instruments ever offered. A large va- 
riety of ranges to meet the requirements 
of all kinds of work. 


ADDRESS 


WESTON ELECTRICAL INSTRUMENT CO. 


114-120 WILLIAM ST., NEWARK, N. J. 


THE IMPROVED A BREAKDOWN 
GOUBERT OF YOUR ENCINE 


FEED-WATER Means the stoppage of 


2 your entire plant, 


Nine-tenths of the Breakdowns 
In its latest construction is the 


Are due to water in 
result of the best engineering expe- 


the cylinder. 
rience in the utilization of exhaust THe 
steam. Meets the requirements of 


STRATTON SEPARATOR 


FREE EXHAUST, Removes eye we in the steam 
GREAT DURABILITY, and delivers 


ABSOLUTELY DRY STEAM 


to your engine. Itisa 


POSITIVE SAFEGUARD 


CONDENSING ENGINES, 
As well as a source of economy. 


iw STRATTON SEPARATOR CO., 


= NEW YORK. 32 Cortlandt St., NEW YORK. 


THOMAS F. ROWLAND, President. WARREN E. HILL, 
THOMAS F. ROWLAND, Treasurer. CHAS. H. CORBETT, { Vite-Presidents, 


BROOKLYN, N.Y. 


CORRUGATED FURNACES 


—_AND— 


MARINE 
and LAND 
BOILERS 


Made in sizes from 28 to 60 inch- 
es in Diameter, 


WITH PLAIN OR FLANGED ENDS. .. 


Specially adapted to 


Printeo By CLARK & ZUGALLA, New York. 
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ENGINES 


—ALSO— 


CONVEYING ACHINERY 


SPECIALLY ADAPTED FOR 


Engineers’ 


—AND— 


Contractors’ 


300 
. Styles and 


ALSO 


MINE AND FURNACE HOISTS. 
LIDGERWOOD M’F’G Co. 


96 Liberty St., New York, 34 & 36 W. Monro St., Chicago. 
197 to 203 Congress St., Boston. 610 N, 4th St., St, Louis, 
99 First Ave., Pittsburgh, 5 & 7N, First St., Portland, Ore. 
15 North 7th St., Philadelphia, 


Sales Agents,‘FRASER & CHALMERS, Salt Lake City, Utah and Helena, Montana. 
HENDRIE & BOLTHOFF 00., Denver. 
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